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' MEI'HOD OF AND APPARATUS FOR CGfPRESSING AND I . 

DECOMPRESSING DATA AND DATA PRCX:::ESSING APPARATUS 
AND NEI'WORK SYSTEM USING THE SAME 

BACKGROUND OF THE INVENTION 

The present invention relates to a method of 

and an apparatus for compressing and decompressing data 

and a data processing apparatus and a network system 

s using the same in which data including a character 

string or the like is converted into a bit string 

including a number of data bits, the number of data bits 

being smaller than that of the original data. 

The data compression technology is used, for 

10 example, to reduce the ratio of data occupying a storage 

facility such as a hard disk and the amount of data to 

be transferred in data communication, thereby improving 

utilization efficiency of the storage device and 

communication path. The representative data compression 

15 methods of the prior art include LZ78 and an improved 

variation thereof described in pages 221 to 247 of the 

"Data Compression Handbook" published from Toppan in 

1994. 

The LZ78 and its variation include the 

20 following basic steps to compress data according to a 

predetermined rule. 

(1) Character strings appearing in input data are 

stored in the form of a set of c~aracter strings in a 

storage. The set is called a dynamic dictionary. 
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(2) When a character string already stored in the 

dynamic dictionary appears again in the input data, an 

index (a positive integer in general) of the character 

string is generated as output data in place of the 

5 character string in the dynamic dictionary. 

(3) When the dynamic dictionary is full of character 

strings thus accumulated therein, the registration of 

character strings is stopped or registered character 

strings are deleted. In the deleting operation, all 

10 character strings are deleted or the character strings 

are appropriately deleted beginning at the oldest 

character string. 

According to the method of the prior art, 

since a character string including a plurality of 

15 characters and/or letters can be replaced with an index, 

the data volume is minimized through the data compres­

sion. Additionally, the compressed data can be easily 

decompressed by achieving the above processing steps in· 

the reverse direction according to the rule. 

20 However, the conventional data compression 

method using the dynamic dictionary is attended with the 

following problems. 

(1) A character string first appearing in the input 

data has not been registered to the dynamic dictionary. 

25 Therefore, the character string cannot be substituted 

· for an index and hence is directly outputted to the 

·dictionary. Namely, the compression ratio is 
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conspicuously decreased in the leading or first portion 

of the input data. 

(2) Since character strings of the input data are 

sequentially registered to the dynamic dictionary, there 

5 may possibly take place a dictionary overflow. To cope 

with the difficulty, the stored character strings are to 

be deleted, for example, as follows. 

(a) The. registration of character strings to the 

dictionary is interrupted. 

10 (b} All character ·strings stored in the dictionary are 

entirely deleted and then the dictionary is initialized. 

(c) Older character strings are deleted from the 

dictionary to preserve less older character strings 

therein. 

15 In ei t.her cases of the deleting procedures, 

the chance of either one of the character strings in the 

dynamic dictionary to match a character string in the 

input data cannot be necessarily increased. In general, 

the probability of a character string to match either 

20 one of the character strings in the dynamic dictionary 

is small and hence the compression ratio is decreased. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present 

invention to provide a method of and an apparatus for 

25 compressing data capable of compressing data with a high 

compression ratio. 
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Another object .of the present invention is to 

provide a method of and an apparatus for compressing 

data in which the compression ratio is not decreased in 

the first portion of the input data. 

Still another object of the present invention 

is to provide a method of and an apparatus capable of 

preventing the decrease in the compression ratio caused 

by small character strings.appearing with a high 

frequency and occupying a large area of the dictionary. 

Further another object of the present 

invention is to provide a method of and an apparatus for 

decompressing the compressed data. 

Another object of the present invention is to 

provide a method of and an apparatus for processing data 

15 including the data compressing and decompressing 

20 

functions. 

Another object of the present invention is to 

provide a network system including the data compressing 

and decompressing functions. 

To achieve the above objects, there are 

provided configurations in accordance with the present 

invention as follows. 

First, a dynamic dictionary and a static 

dictionary are utilized in combination in which the 

25 contents of the static dictionary are not changed. 

Registered to the static dictionary are relatively long 

character strings having a high appearance frequency and 

indices thereof. Compressed data includes the index 

-----------
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data of the dynamic dictionary as well as the index of 

the static dictionary. 

Specifically, there are outputted a code 

indicating either one of the input character string (to 

5 be referred to as an input bit string herebelow), index 

of the dynamic dictionary, index of the static 

dictionary and a code denoting the dynamic or static 

dictionary to be used in the decoding operation. In 

this process, the length of the codes of input bit 

10 string is stored. In the retrieval through the static 

dictionary, at least one of the lengths of codes of 

indices matching with the input bit string is stored. 

Similarly, in the retrieval through the dynamic 

dictionary, the code length of index matching with the 

15 input bit string is stored. The shortest one selected 

from the codes of input bit string and codes of the 

indices above is outputted as compressed data. 

In addition, there may be employed a method in 

which when there is retrieved an objective bit string in 

20 the static dictionary, the index of the static 

dictionary is outputted. 

Moreover, there may be adopted a dictionary 

switching method in which for a portion for which the 

data compression using indices of the dynamic dictionary 

25 cannot be carried out, namely, the first portion of the 

input data, for example, the leading 500 bytes thereof 

may be encoded using the codes of the input bit string 

or indices of the static dictionary. 
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Either one of these methods solve the p~oblem 

{l) above. 

Second, in order to remove the problem (2), 

there is employed either one of the following procedu·res 

5 including CD character strings having a low utilization 

frequency or degree are not regis~ered to the dynamic 

dictionary and ® an overflow event from the dictionary 

is forecast to thereby delete character strings with a 

low usage degree from the dynamic dictionary. 

10 In the procedure CD, specifically, the input 

bit string matching a data item in the static dictionary 

is not registered to the dynamic dictionary. 

Furthermore, there may be utilized a procedure 

in which the index used in the registration of the input 

15 bit string to the dynamic dictionary is investigated in 

advance to encode the pertinent index into output data. 

When the index of the dynamic dictionary is resultantly 

smaller than that of the dynamic index, the registration 

thereof is carried out. 

20 Additionally, at least one selected from 

attribute information of the static dictionary, 

appearance probability, and relationship between bit 

strings may be used as additional information so as to 

register the input bit string according to the 

25 additional information. 

In the procedure ®, concretely, ·each bit 

string of the static dictionary is defined in connection 

with at least one of the additional information items 
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including the attribute information, 

probability, and relationship between bit strings such 

that at least one of the bit strings with a low usage 

degree is deleted from the dynamic dictionary according 

5 to the additional information. 

Moreover, there may be employed a process in 

which either one of the upper-limit value of the size of 

dynamic dictionary and that of the number of registered 

bit strings and either one of the current value of the 

10 size of dynamic dictionary and that of the number of 

registered bit strings are stored. At an overflow event 

in which the current value exceeds the upper-limit 

value, the system refers to the additional information 

of the bit string in the static dictionary so as to 

15 delete the bit string from the dynamic dictionary 

according to the result of the referring operation • 

. The problem (2) is solved by either one of the 

processes above. 

When the data compression method and apparatus 

20 are implemented according to the present invention, it 

is necessary to configure a static dictionary including 

bit strings having a high appearance frequency. In a 

favorable configuration of the present invention, the 

static dictionary includes at least either one selected 

25 from a group including at least one unitary word of 

natural languages such as English and Japanese or a 

portion thereof, at least one reserved word of the 

program language or a portion thereof, and at least one 
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instruction word of the machine 
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language or a portion 

thereof. Particularly, the contents of the static 

dictionary includes character strings of natural 

languages or character strings as nominal expression of 

5 natural languages. Adding attribute information to the 

character strings, there are defined the part of speech, 

inflection of word forms, meaning of words, expressions, 

and the like. 

In a case in which the data compression method 

10 and apparatus of the present invention are implemented, 

careful consideration is to be given to the table 

configurations of the static and dynamic dictionaries 

and the selection of programs handling the respective 

dictionaries. In a particularly favorable structure of 

15 the data compression apparatus, there are included a 

dynamic dictionary including a maximum of 210 to 215 (lK 

to 32K) indices and a static dictionary including a 

maximum of 212 to 217 (4K to 128K.) indices. In 

addition, there is provided an initialization screen to 

20 select a program to generate the static dictionary, a 

program to resister input bit strings to the dynamic 

dictionary, and a program to delete registered bit 

strings from the dynamic dictionary so as to set data 

compression conditions for the static and dynamic 

25 dictionaries. 

Furthermore, when implementing the data 

compression method and apparatus of the present 

invention, it is necessary to share the static 
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dictionary between the compression source and 

destination. In accordance with the present invention, 

·the data compression is conducted in a file transfer 

operation via a network. The data compression can be 

5 accomplished in the following configuration. When the 

apparatus of the decode destination can be identified, 

there is adopted a procedure in which prior to the use 

of the static dictionary, the shared use of static 

dictionary is confirmed. Alternatively, there may be 

10 provided a general index for the static dictionary. In 

this situation, the compression source compresses the 

data to be encoded into the general purpose index in 

.accordance with an index unique to the compressor and 

then transfers the compressed data to the decode 

15 destination. The data is then converted in accordance 

with the general index into an index unique to the 

decoder. 

As above, according to the data compression 

method of the present invention, the data compression 

20 ratio can be increased when compared with the data 

compression method using only the dynamic dictionary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects a·nd advantages of the 

present invention will become apparent by reference to 

25 the following description and accompanying drawings 

wherein: 
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Fig. 1 is a flowchart showing a data compres­

sion procedure using a static dictionary in addition to 

a dynamic dictionary; 

Fig. 2 is a diagram showing constitution of a 

5 data compressor employing a dynamic dictionary as well 

as a static dictionary1 

Fig. 3 is a diagram for explaining a procedure 

to select an index having a shorter bit length using a 

dynamic dictionary and a static dictionary; 

10 Fig. 4 is a diagram for explaining a process 

in which the shortest one selected from the input bit 

string and indices respectively of the dynamic and 

static dictionaries is outputted as compressed data; 

Fig. 5 is a flowchart showing a data compres-

15 sion method using preferentially the static dictionary; 

Fig. 6 is a flowchart showing a data compres­

sion method using a dictionary switching operation; 

Fig. 7 is a flowchart for explaining a 

procedure in which a bit string -matching the static 

20 dictionary is not registered to the dynamic dictionary; 

Fig. 8 is a flowchart showing a procedure in 

which the indices respectively of the static and dynamic 

dictionaries are calculated and the bit string is 

registered to the dynamic dictionary when the index of 

25 the dynamic dictionary is shorter than that of the 

static dictionary; 

Fig. 9 is a diagram showing an example of 

layout of the static dictionary including at least one 
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character st+ing of natural, program, and machine 

languages and additional information thereof; 

Fig. 10 is a diagram showing an example of 

layout of the static dictionary including syntactic 

5 rules as the additional-information; 

Fig. 11 is a diagram showing another layout 

example of the additional information; 

Fig. 12 is a flowchart showing a procedure in 

which bit strings having a low usage degree are deleted 

10 to reserve an area for registration of other bit 

strings; 

15 

Fig. 13 is a diagram showing constitution to 

delete bit strings from the static dictionary according 

to additional information;· 

Fig. 14 is a diagram showing structure to 

initialize program types and compression conditions; 

Fig. 15 is a diagram showing the construction 

of an embodiment of the static dictionary; 

Fig. 16 is a flowchart sho~ing a procedure to 

20 achieve the present invention when the static dictionary 

can be shared in a distributed system; 

Fig. 17 is a diagram showing a configuration 

according to the present invention when the static 

dictionary cannot be shared in a distributed system; 

25 Fig. 18 is a diagram showing a relationship 

between the layout of compressed data and the respective 

indices according to the present invention; 

Fig. 19 is a diagram showing structure of a 
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data decompressor using the dynamic and static 

dictionaries; and 

Fig. 20 is a flowchart showing a procedure in 

which data is decompressed by referring to indices of 

5 the static and dynamic dictionaries. 

10 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Description will now be given of an example of 

embodying an operation (embodiment) in which an input 

bit string is compared with bit strings in a static 

dictionary to register the bit string to a dynamic 

dictionary according to a result of the comparison. In 

this connection, however, the present invention is not 

~estricted by the embodiment. 

Referring first to Figs. 1, 2, 7, and 8, 

15 description will be given of an outline of the 

embodiment. 

Fig. 2 shows the construction of a data 

compressing apparatus employing the dynamic and static 

dictionaries. The data compressor 200 receives as an 

20 input thereto input data 201 to compress the data into 

compressed data 205 by reducing the data volume of the 

input data 201. The compressor 200 is implemented by a 

computer as a data processing apparatus, for example, a 

personal computer. Alternatively, the compressor 200 

25 may be realized by a dedicated facility linked between a 

computer and a network. The compressor 200 includes a 

dynami~ dictionary controller 230, a static dictionary 
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controller 240, and a controller 220 for supervising the 

overall processes of the compressor 200. The overall 

controller 220 includes, for example, a central 

processing unit (CPU) of a computer operating under 

· 5 control of an operating system (OS). The controller 220 

further supervises means 221 for inputting data to be 

compressed and means 251 for outputting therefrom 

compressed data. 

The dynamic dictionary controller 230 includes 

10 a dynamic dictionary 231, generating means 232,. 

retrieving means 233, and registering means 234. The 

dynamic dictionary 231 is a database for storing therein 

bit strings and indices and is constructed in a storage 

of a computer system, for example, in a hard disk system 

15 · incorporated in a computer system. The generating means 

·232, retrieving means 233, and registering means 234 are 

implemented by programs which handle and process the 

dynamic dictionary 231. 

These programs are stored on the hard disk of 

20 the computer system -and are invoked by the computer 

system to be moved onto a main storage thereof. The 

programs are executed by the central processing unit to 

accomplish respective predetermined functions. 

The static dictionary controller 240 includes 

25 a static dictionary 241, generating means 242, retriev­

ing means 243, and registering means 244. The static 

dictionary 231 is a database in which bit strings and 

indices are to be stored. The database is formed in 
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a storage of a computer, for example, in a hard disk 

system incorporated in a computer system. The 

generating means 232, retrieving means 233, and 

registering means 234 are realized by programs which 

5 manipulate and process the dynamic dictionary 241. 

The-programs above are stored on the hard disk 

of the computer system and are invoked by the computer 

system to be moved onto the main storage thereof. The 

programs are then executed by the central processing 

10 unit to develop predetermined functions. 

The input means 221 and output means 251 

include programs (device drivers) for respectively 

accomplishing data input and output operations with such 

an internal storage of the computer system as a hard 

15 disk unit, a remote file system via a network, and/or an 

external storage such as a floppy disk or a magnetic 

tape. The input means 221 receives and converts input 

data 201 into an input bit string 202 to be outputted 

therefrom. The output means 251 receives an output bit 

20 string 204 which is an index produced from the dynamic 

dictionary 231 or the static dictionary 241 and then 

adds a control code 203 to the received bit string 204 

to thereby create compressed data 205 as output data. 

Fig. 1 is a flowchart of a procedure to 

25 compress data in the apparatus of Fig. 2 employing the 

dynamic and static dictionaries. The data compressing 

procedure of the embodiment includes an initializing 

process (step 100) of generating or compiling the static 
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dictionary 241 and the dynamic dictionary 241 and a data 

compressing process (step 120). 

Step 100 will be first described. When a 

manager of the system inputs a command specifying a file 

s and data to be compressed, the compression process is 

commenced (step 101). First the static dictionary 241 

is produced by generating means 242 (step 102). 

Specifically, bit strings and indices are defined, for 

ex~mple, according to character strings of a dictionary 

10 and an electronic dictionary of a word processor. 

Subsequently, the dynamic dictionary 231 is initialized 

by generating means 232, namely, empty or predetermined 

bit strings are registered to the dynamic dictionary 231 

(step 103). In the initialization of the dynamic 

15 dictionary 231, empty bit strings may be registered 

thereto or there may be registered fundamental bit 

strings including predetermined bit strings such as 

alphabetical and other codes of the ASCII code system 

and alphabetical codes, katakana (a type of Japanese 

20 syllabary), and hiragana (another type of Japanese 

syllabary) of the JIS code system. Either one of these 

initialization processes is available depending on the 

utilization mode, the storage capacity of the computer 

used, and/or the structure of a hash table for index 

25 retrieval. When the steps above are finished, the 

initialization process is completed (step 104). 

In.this embodiment, the static dictionary 241 

is created prior to the dynamic dictionary 231, which 
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however does not restrict the present invention. That 

is, the dynamic dictionary 231 may be generated before 

the static dictionary 241. Additionally, although the 

predetermined bit strings includes alphabetical and 

5 other codes of the ASCII code system and alphabetical 

codes, katakana (a type of Japanese syllabary), and 

hiragana (another type of Japanese syllabary) of the JIS 

code system in the embodiment, the present invention is 

not restricted by the embodiment. Namely, there may be 

10 adopted any code system in which each character is 

uniquely defined according to a predetermined rule. 

Subsequently, step 120 will be described. 

When the creation of the static dictionary 241 is 

confirmed, the data compression process is started (step 

15 121). First, data to be compressed is inputted to the 

system (step 122). For example, when the system is 

implemented using UNIX, there are inputted a file having 

a specified name or data in the standard input mode. 

The input data 201 is disassembled or decomposed by 

20 input means 221 into input bit strings 202 according to 

a predetermined block unit (e.g., 64 bits per block; 

step 123). Next, using each input bit string 202 as a 

retrieval key, a search operation is made through the 

static dictionary 241 by decision means 243 and 

25 reference means 244, which is to be initiated after the 

decision means 243 (step 124). Thereafter, the input 

bit string 202 is compared with a bit string obtained 

from the static dictionary 241 (step 125). 
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Using the result of comparison and that 

obtained from the bit string retrieval by the retrieving 

means 233 through the .dynamic dictionary 231, it is 

determined whether or not the input bit string 20.2 is to 

5 be registered to the dynamic dictionary 231 (step 126). 

When this is the case, the input bit string 202 is 

reg~stered thereto together with an index by registering 

means 234 (step 127). Otherwise, there is not achieved 

any particular operation. Finally, the input bit string 

10 202 or the index matching the string 202 is outputted as 

compressed data 205 (step 128). When there exists 

another input data, control is returned to step 122; 

otherwise, the data compression process is terminated 

(step 129 and 130). 

15 In this connection, although when the data 

compression process 120 is terminated in step 130, the 

static dictionary 241 is initialized for the next input 

data by the initialization process 100 in the embodiment 

above, the present invention is not restricted by the 

20 embodiment. That is, the static dictionary 241 may be 

generated in a quasi-fixed fashion so that it is · 

unnecessary to initialize the static dictionary 241 for 

the subsequent input data after the data compression 

process 120 is terminated. This procedure leads to an 

25 advantageous effect of minimization of the processing 

time. 

Referring now to Figs. 7 and a, description 

will be given in detail of two embodiments of the 
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processing step 125 to compare the input bit string with 

a bit string in the static dictionary. 

In the flowchart of Fig. 7, when the input bit 

string matches the bit string in the static dictionary 

s 241, the input bit string is not registered to the 

dynamic dictionary 231. Designating the input bit 

string as a retrieval key, a bit string retrieving 

operation is accomplished through the static dictionary 

241 (step 701) to thereby decide whether or not the 

10 input bit string matches a bit string in the static 

dictionary 241 (step 702). When a matching condition 

results, the input bit string is not registered to the 

dynamic dictionary 231 (step 703). Otherwise, the input 

bit string is registered thereto (step 704). According 

15 to the embodiment, it is advantageously possible to 

reduce the number of bit strings register to the dynamic 

dictionary 231. 

In the flowchart of Fig. 8, when the input bit 

string matches a bit string in the static dictionary 

20 241, the system calculates the lengths respectively of 

the indices thereof in the static and dynamic 

dictionaries 241 and 231. When.the index of the dynamic 

dictionary 231 is smaller, the input bit string is 

registered to the dynamic dictionary 231. Steps 701 to 

25 704 of Fig. 8 are the same as those of Fig. 7. 

Specifying the input bit string as a search key, a bit 

string search is carried out through the static 

dictionary 241 (step 701) to determine whether or not 
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the input bit string matches a bit string in the static 

dictionary 241 (step 702). When the process results in 

a matching state, there is extracted an index of the 

pertinent bit string matching the input bit string and 

5 then memorizes the length of the index (step 801). 

Utilizing the input bit string as a retrieval key, a bit 

string search is carried out through the dynamic 

dictionary 231 to decide whether or not the input bit 

string matches a bit string in the dynamic dictionary 

10 231 (step 811). When the process results in a 

mismatching condition, the system assumes that the input 

bit string is registered to the dynamic dictionary 231 

to thereby forecast an index to be assigned to the input 

bit string· and then memorizes the length of the index 

15 (step 812). When there exists a bit string matching the 

input bit string, the registration thereof to the 

dynamic dictionary 241 is not carried out (step 703). 

When "matching" results in step 702 and "missing" is 

decided in step 811, the index memorized in step 801 is 

20 compared with that memorized in step 812 (step 802). 

When the index of the static dictionary 241 is smaller 

(step 803), the input bit string is not registered to 

the dynamic dictionary 231 (step 703). Otherwise (step 

803), the input bit string is registered to the dynamic 

25 dictionary 231 (step 704). When "mismatching" results 

in step 702, .the input bit string is registered to the 

dynamic dictionary 231 (step 704). 
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In the embodiment, according to the results 

from the relationship between the lengths of indices 

obtained for the input bit string respectively in 

relation to the static and dynamic dictionaries, when a 

5 higher compression ratio will be expected if the dynamic 

dictionary is used at occurrence of the pertinent bit 

bit string, the input bit string is registered to the 

dynamic dictionary. Therefore, according to the 

embodiment, the compression process is achieved in 

10 preference of a higher compression ratio using the 

dynamic and static dictionaries, thereby achieving the 

data compression process with a higher compression 

ratio. 

Referring now to Figs. 3, 4, 5, 6, and 18, 

15 description will be given in detail of an embodiment of 

the process step 128 in which the dynamic and static 

dictionaries are used to produce as compressed data the 

index of either one of the dynamic and static 

dictionaries 231 and 241. 

20 Fig. 3 schematically shows an operation to 

select an index having a smaller bit length using the 

dynamic and static dictionaries. When compared with the 

conventional method employing only the dynamic 

dictionary, although the structure of compressed data is 

25 complicated, the compression ratio is improved. 

In Fig. 3, input bit strings obtained by 

decomposing an ordinary sentence 301 match character 

strings defined in the static dictionary. In general, 
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character strings having a relatively large bit length 

(e.g., English words each including ten or more 

alphabetical letters) are registered to the static 

dictionary. Moreover, an index having a length less 

5 than that of the pertinent character string is 

registered thereto so as to improve the compression 

ratio. 

An example of output data of the embodiment is 

compression data 304. The data 304 is a string 

10 including an index of the dictionary or bit string 

itself 204, a code identifying that the item is an index 

of the dictionary or bit string itself, and a control 

code 203 including a code to identify that the item is 

related to the dynamic dictionary 231 or the static 

15 dictionary 241. The code system is complicated as 

compared with that of the compressed data 305 attained 

by the conventional compression process using only the 

dynamic dictionary. However, thanks to the smaller 

index size of the static dictionary, the compressed data 

20 304 is generally less in size than the compressed data 

305. 

25 

Referring next to Figs. 4 and 18, description 

will be given of a method of implementing the procedure 

to produce the index having the smaller length. 

Fig. 18 is a diagram showing the layout of the 

compressed data and a relationship between the data and 

indices of the embodiment. Compressed data items 1801, 

1811, and 1821 respectively correspond to a case in 
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which the inpu·t bit string is directly encoded, a case 

in which an index of the dynamic dictionary is encoded, 

and an index of the static dictionary is encoded. In 

this embodiment, for simplification of explanation, it 

5 is assumed that the input data includes a sentence 

expressed in English and the data is inputted according 

to an 8-bit code system (ASCII code system). Control 

codes 1803, 1804, 1813, 1814, 1823, and 1824 indicate 

code types that the compression data is the code of the 

10 input character string, an index of the static 

dictionary, or an index of the dynamic dictionary. The 

control codes are such bit strings not used in the data 

as data of an escape sequence. In the data decoding 

operation, compressed data inputted to the system is 

15 decomposed into subdata items in a predetermined unit, 

e.g., in an 8-bit unit to thereby identify the control 

code such that the bit string is processed as the 

compressed data until a subsequent control code appears. 

The compressed data 1801 includes control codes 1803 and 

20 1804 main data 1802 interposed between the control codes 

1803 and 1804. The main data 1802 "includes a code 411 

having a fixed bit length. The length is eight bits in 

this case. The compressed data 1811 includes control 

codes 1813 and 1814 and main data 1812 enclosed between 

25 the control codes 1813 and 1814, the main data including 

a control code 1815 added thereto. The data 1812 

includes a variable-length index in the dynamic 

dictionary 231. The control code 1815 is an 8-bit code 
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denoting the length of the index constituting the data 

. 1812. For example, since each index of the dynamic 

dictionary 231 includes a 6-bit code in the example of 

Fig. 4, an indication of 6-bit code system is set to the 

5 control code 1815. In this layout, the data 1822 is 

interposed between the control codes 1823 and 1824. The 

data 1822 includes an index in the static dictionary 

241. 

Fig. 4 is a diagram for explaining a process 

10 in which the length of the code of input bit string as 

well as the indices of the dynamic and static 

dictionaries related to the input bit string are 

calculated to resultantly decide an index having the 

smallest data length. In the embodiment, ·it is assumed 

15 that English words each having at least four letters are 

registered to the static dictionary. Namely, when 

compressing such English words in this configuration, it 

is advantageous to employ the static dictionary when 

compared with the operation in which each letter of the 

20 English word is encoded or the English word is converted 

into an index of the dynamic dictionary. The decision 

means 243 calculates the bit lengths respectively of the 

code of the input bit string and the indices of the 

dynamic and static dictionaries and then compare the 

25 lengths with each other to decide the smallest length. 

The input bit string 202 includes data of 8-bit code 

system, namely, an 8-bit code 411 and a bit string 412. 

The static dictionary 241 includes an index 421 having a 
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maximum length of 17 bits and a bit string 422. The 

dynamic dictionary includes an index 431 having a 

maximum length of six bits and a bit string 432. The 

control code includes eight bits. For example, assuming 

5 that a word "This" as a constituent element of the 

s·entence 401 is to be compressed, the system calculates 

the number of bits required to express the code 411 of 

the input bit string 202, index 431 of the dynamic 

dictionary 231, and index 421 of the static dictionary 

10 241 in the respective notation. For the code 411 of the 

input bit string 202, since each code is of a fixed 

length, the code length is attained as 8 bits x 4 

(characters constituting the bit string). The control 

codes enclosing the item have a length of 8 x 2 bits. 

15 The total is calculated as 8 x 4 + 8 x 2 = 48 bits. For 

the index 431 of the dynamic dictionary 231, since the 

maximum length of index is six bits, the index length is 

attained as 6 bits x 4 (characters). A code indicating 

the index length 6 is of eight bits and the control 

20 codes interposing the item are of a length of 8 x 2 

bits. The total is therefore 6 x 4 + 8 + 8 x 2 = 48 

bits (maximum). In this example, since the index 

corresponding to "This" is an 8-bit code 11 11111011 11
, 

when the preceding and following control codes (8 x 2 

25 bits) are added to the 8-bit code, there results 24 

bits. In this situation, the system consequently 

selects by the decision means 243 the encoding· process 

using the index 421 of the static dictionary 241. 
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According to the example, the length of compressed data 

can be reduced to about a half of compressed data 

produced when the index 431 of the dynamic dictionary 

231 or the code 411 of the input bit string 202 is 

5 selected. 

In the description of ·the embodiment above, 

the length of indices of the dynamic·and static 

dictionaries are calculated to thereby select either one 

of these dictionaries. Description will next be given 

10 of another embodiment preferentially using the static 

dictionary in which when the input bit string matches a 

bit string in the static dictionary, the index of the 

static dictionary is unconditionally outputted. 

Moreover, description will ·next be given of further 

15 another embodiment sing a dictionary switching process 

in which there is provided a threshold value of the 

distance between the first processing position and the 

first data position so as to achieve a change-over 

operation between the dictionaries in association with 

20 the threshold value. 

Fig. 5 is a flowchart of a process to produce 

as compressed data the index of the static dictionary 

241 matching the input bit string. This embodiment 

is an example in which the static dictionary is 

25 preferentially utilized, i.e., an embodiment of the 

process step 125 of Fig. 1 to compare the input bit 

string with a bit string of the static dictionary. 

First, a bit string retrieval is carried out through the 
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overall static dictionary 241 (step 501). When a 

matching condition is detected (step 502) is is assumed 

that the input bit string is not required to be 

registered to the dynamic dictionary 231 (step 503) and 

5 the index of the static dictionary 241 is to be 

outputted (step 504). When a mismatching state occurs 

for the bit string (step 502), it is assumed that the 

bit string is required to be registered to the dynamic 

dictionary (step 505) and the code of the input bit 

10 string is to be outputted (step 506). 

Fig. 6 is a flowchart of the procedure in 

which there is disposed a threshold value for the 

distance between the data processing position and the 

first data position such that the input bit string and 

15 static dictionary are used in a range from the first 

data position to the position related to the threshold 

value and the input bit string and the static and 

dynamic dictionaries are employed in a range beyond the 

position related to the threshold value. This 

20 embodiment is an example adopting the dictionary 

switching process and is another embodiment of the data 

compression process shown in Figs. 1 and 4. This 

process is based on an empirical rules that for the 

leading part of the file, it is effective to use the 

25 static dictionary. Namely, the indices of the static 

dictionary are used when handling the preceding portion 

of the file ranging from the first position of the file 

to the position associated with the threshold value, 
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whereas the indices of the dynamic dictionary are 

adopted when processing the file ranging from the 

position of the threshold value to the end of file. 

This embodiment is differs from that shown in steps 125 

5 and 126 of Fig. 1 in which the ~tatic dictionary is 

employed up to the position of the predetermined 

threshold value without achieving the calculation of the 

index length. 

The embodiment includes initial steps 601 to 

10 604 of setting a threshold value before the initializa­

tion process 100 for the generation of dictionary and 

compression main process steps 611 to 617 substantially 

equivalent to process steps 601 to 604 of the internal 

process of the data compression process 120. 

15 Description will be first given of the initial 

steps 601 to 604. In these steps, to decide a specific 

threshold value, it is determined that the input data is 

related to a file of which the size is known when the 

data is inputted or stream data such as communication 

20 data of which the terminal end is undetermined (step 

601). When processing a file, the file size thereof is 

checked to calculate the.threshold value according to 

the overall size or an irregular threshold value is 

selected depending on the value of file size (step 602). 

25 For example, assume the threshold value is set to a 

position corresponding to ten percent of the overall 

size. In this situation, if the ordinary size of the 

file is, for example, ten bytes, the threshold value is 



- 28 -

set to a position corresponding to one byte relative to 

the first position of the file. However, when the 

overall size is large, e.g., 100 bytes, the threshold 

value is irregularly set to a position corresponding to 

5 two to three bytes relative to the first position of the 

file, not to an ordinary position associated with ten 

bytes relative to the first position of the file. When 

processing stream data, a fixed initial value is adopted 

(step 603). When the threshold value is decided, the 

10 value is set to a register to be referred to in the data 

compression process ("step 604). 

Subsequently, the compression main steps 611 

to 617 will be described. After the steps 121 to 123 of 

the data compression, the number of ·bits relative to the 

15 first position of the input bit string is decided (step 

611) to be compared with the threshold value denoted in 

step 604 (step 612). When the threshold value is not 

exceeded, a bit string retrieval is conducted through 

the bit strings of the static dictionary to obtain a bit 

20 string matching the input bit string (step 613) and then 

an index thereof is encoded to produce output data (step 

615). When a mismatching condition results in step 613, 

the code of the input bit string is encodes into output 

data (step 616) and the pertinent bit string is 

25 registered to the dynamic dictionary (step 127). When 

the threshold value is exceeded in step 612, a bit 

string retrieval is conducted through the bit strings of 

the dynamic dictionary to obtain a bit string matching 
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the input bit string (step 614) and then an index 

thereof is encoded to create output data (step 617). 

When a mismatching .condition results in step 614, 

control is passed to step 616 followed by step 127. 

After the process above is finished, when 

there exists another input data (step 129), control is 

transferred again to step 122. When such input data is 

missing (step 129), the data compression process is 

terminated (step 130). 

According to the embodiment, there are 

basically executed twice the process to insert a control 

code for the dictionary switching operation. That is, 

in the two control code inserting processes, the code 

indicating whether or not the threshold value is 

15 exceeded and the code designating whether or not the 

pertinent dictionary includes a bit string matching the 

input bit string are employed. Therefore, the process 

is simplified to advantageously minimize the processing 

time. Additionally, in comparison with the case in 

20 which the dictionary switching takes place frequently, 

the number of control codes is reduced, leading to an 

advantage that the data compression ratio is resultantly 

improved. 

Referring now to Figs. 9 and 10, description 

25 will be given of a method of implementing the data 

compressing apparatus and procedure in an optimal 

system. Specifically, description will be given of a 

configuration example of the static dictionary in which 
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attribute information, appearance frequency, and/or a 

relationship between character strings are comprehen­

sively recognized in consideration of an actual case in 

which the input data 201 is described in the natural, 

5 program, and/or machine languages, thereby improving 

the data compression ratio according to linguistic 

characteristics. 

Fig. 9 schematically shows an embodiment of 

the static dictionary including one or more character 

10 strings in a program language and additional information 

thereof, and in particular, a static dictionary 900 

including reserved words utilized in control statements 

of the C language and their additional information. 

According to an aspect of the embodiment, for a 

15 character string 901 registered to the static dictionary 

900, there is provided as additional information a 

probability 902 indicating the probability of two more 

more appearances of the character string 901. For 

example, when it is known that the object of data 

20 compression is a source program written in the c 

language, the ratio of the outputs of indices from the 

static dictionary is increased by using a static 

dictionary as the dictionary 900, thereby expectedly 

improving the data. compression ratio. The appearance 

25 frequency probability 902 need only be investigated by a 

plurality of source programs of the C language in 

advance. Namely, the obtained results can be employed 

as expected values regardless of the contents of input 
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data. In a case in which a bit string is registered to 

or is deleted from the dynamic dictionary, the probabil­

ity of matching between the input bit string and a bit 

string in the dynamic dictionary is considered to be 

5 increased when the appearance probability 90 is employed 

as the priority level in the registration or deletion of 

the bit string. This will further improve the data 

compression ratio. Furthermore, in this example, since 

the bit string having a higher value of appearance 

10 probability is assigned to an index 903 having a smaller 

bit length, it can be expected that the retrieval speed 

is also increased. 

Fig. 10 shows an example of the layout of the 

static dictionary including linguistic rules as the 

15 additional information in which a static dictionary 1000 

is configured by decompressing the static dictionary 900 

to include the expression or use of words. For example, 

in the c language, the control statements can be 

syntactically described in several patterns. An 

20 expression 1001 establishing relationships between a 

plurality of reserved words is associated with an index 

1002. In this example, since the index 1002 is 

indicated by a 3-digit integer, the code length of one 

set of expression including a plurality of reserved 

25 words is less than that in the case in which the index 

903 is used. Moreover, a structure 1003 is specified 

for compressed data in association with the syntactical 

rules. 
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Incidentally, although the static dictionary 

includes character strings of a program language and 

their additional information in this embodiment, the 

present invention is not restricted by the embodiment. 

5 namely, the static dictionary may include one or more 

character strings in a natural, program, or machine 

language and additional information thereof. 

Referring next to Figs. 11 to 13, description 

will be given of an embodiment in which the input bit 

10 string is compared with the bit string of the static 

dictionary described in conjunction with Figs. 9 and 10. 

According to the result of comparison, the input string 

is not registered to or is deleted from the dynamic 

dictionary. 

15 Fig. 11 is an embodiment the present invention 

adopting another additional information. The static 

dictionary 241 includes the bit-strings 1101, additional 

information items 1102 identifying fields respectively 

corresponding to terms or words represented by the bit 

20 strings 1101, and indices 1103. In the processing of 

the input data 201, the contents thereof are analyzed by 

the decision means 243 to determine a field of document 

related to the input data. As a result, the registra­

tion of the input data 201 is skipped. Or, any bit 

25 string other than that related to the field is deleted 

by the deleting means 1301. 

Fig. 13 is an example of the construction of 

the data compressing apparatus in which an upper-limit 
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value 1302 of the registration of bit strings to the 

dynamic dictionary 231 is established and a rule 1311 is 

additionally disposed in the decision means 24 to delete 

bit string having a low utilization frequency according 

5 to additional information of the static dictionary 241. 

Fig. 13 differs from Fig. 2 in that there are arranged 

deleting means 1301 to be invoked when an overflow 

condition is detected by the registering means, a 

register 1302 to which an upper-limit value restricting 

10 the number of bit strings to be registered to the 

dynamic dictionary 231 is set, and a rule 1311 to decide 

the utilization frequency of the pertinent bit string 

according to the additional information of the static 

dictionary, i.e., whether or not the string deletion is 

15 to be achieved. 

Fig. 12 is a flowchart showing an embodiment 

of the procedure to delete the bit string according to 

the additional information of appearance frequency of 

Fig. 9 in the data compressing system shown in Fig. 13. 

20 When an overflow condition is detected in the registra­

tion of an input bit string to the dynamic dictionary 

(step 127), bit strings having a low utilization 

frequency or degree are deleted therefrom to thereby 

reserve an area for the string registration. First, the 

25 number of input bits calculated is compared with the 

upper-limit value 1302. When an overflow occurs in the 

dynamic dictionary, the deleting means 1301 is initiated 

to pass control to step 1202. Otherwise, the input bit 
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~tring is registered to the dynamic dictionary in the 

usual manner (step 1206). In the situation of the 

embodiment, to simplify the description, the deleting 

means 1301 selects as the deletion object any bit string 

5 having an appearance probability lower than that of the 

input bit string. First, the system refers to the 

appearance probability 902 provided as additional infor­

mation of the input bit string (step 1202) to extract 

bit strings having a lower appearance probability. 

10 Thereafter, a bit retrieval is carried out through the 

bit strings in the dynamic dictionary 231 (step 1203). 

When there is detected a bit strings having a lower 

utilization frequency (step 1204), the system deletes 

the bit string from the dynamic dictionary {step 1205). 

15 Fig. 14 shows constitution of an embodiment of 

the present invention for explaining an operation to 

initialize program types and compression conditions. 

According to an aspect of this embodiment, since the 

static dictionary is related to a plurality of gener-

20 ating means 242 and the dynamic dictionary is associated 

with a plurality of registering means 234 and a plural­

ity of deleting means 1301, the user initializes the 

program types and compression conditions. The system 

further includes terminals 1400 connected to the data 

25 compressor 200. The terminal 1400 includes a screen 

1401 to initialize the terminal 1400, for example, to 

select conditions from a table. The user of data 

compression selects from the setting screen 1400 the 
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generating means 242, registering means 234, and/or 

deleting means 1301. In addition, the user sets, for 

example, the threshold value and reference values for 

the bit registration and deletion in the dynamic 

5 . dictionary. 

Fig. 15 shows structure of an embodiment of 

the static dictionary. In accordance with an aspect of 

the embodiment, there are provided.mutually different 

ranges to which the dynamic and static dictionaries are 

10 respectively applied so as to advantageously utilize 

the dictionaries. Consequently, the maximum values of 

the indices respectively of ·the static and dynamic 

dictionaries are required to be under a condition as 

follows. In the static dictionary, there are registered 

15 a large number of character strings each having a 

relatively large bit string. Registered to the dynamic 

dictionary are character strings each having a short bit 

length and a high appearance frequency. Particularly, 

indices to be registered together with the character 

20 strings to the static dictionary are less in the bit 

length than those of the dynamic dictionary. As an 

embodiment of construction of the static dictionary, 

there will be generated a static dictionary 241 using at 

least one of the databases of a dictionary (Front End 

25 Processor) 1501 including about 20 thousand words of a 

word processor, an about 100-word English-Japanese 

dictionary and/or Chinese-character-Japanese dictionary 

givin9 the meanings of Chinese characters as they are 
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read in Japanese, and/or an encyclopedia 1503 related to 

the respective specialized fields. For example, accord­

ing to a predetermined criterion, the words commonly 

stored therein are extracted to thereby generate the 

5 static dictionary. On this occasion, it is optimal that 

the dynamic dictionary includes a maximum of 210 to 215 

(lK to 32K) indices and the static dictionary includes a 

maximum of 212 to 217 (4K to 128K) indices. 

Fig. 16 is a flowchart of an embodiment of the 

10 present invention in which the static dictionary of the 

compression source and the decoding destination can be 

shared in a distributed system. This embodiment is 

different from that of Fig.l in that after the 

dictionary is initialized (step 100), there is conducted 

15 a process to issue an enquiry before the data compres­

sion 120 for existence or the same static dictionary in 

the decoding destination. Prior to the compression 

process, an apparatus connected via the network to the 

compression system is specified as the decoding destina-

20 tion. When this embodiment is applied to a file 

transfer process (FTP), there are used, for example, a 

host name and an IP address as arguments of a command to 

be executed. When the decoding destination is deter­

mined (step 1601), there is established a connection 

25 between the compression source and the decoding 

destination (step 1602). Otherwise (step 1601), the 

process is to be terminated. After the connection is 

established in step 1602, a file name of the static 
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dictionary in the decoding destination is confirmed and 

then the version and the constituent elements of the 

static dictionary are examined. Based on results of the 

examining operation, it is decided whether or not the 

s decoding destination and the compression source have the 

same static dictionary (step 1603). When this is the 

case, the system adopts a process using the dynamic 

dictionary 23 and the static dictionary 241 (step 1610). 

Otherwise, there is selected another process, for 

10 example, the conventional process to compress data using 

only the dynamic dictionary 231 or a process to transfer 

the static dictionary 241 from the compression source to 

the decoding destination (step 1604). The connection 

therebetween is then disconnected (step 1615). After 

15 step 1610 is conducted, the data is compressed by the 

compression source (step 120) to be sent to the decoding 

destination (step 1611). In the decoding destination, 

there is adopted a bidirectional data decoding method in 

relation to the compression process of step 1610 (step 

20 1612). On receiving data (step 1613), the decoding 

source decodes the data (step 1614). When the process 

above is finished, the connection between the 

compression source and the decoding destination is 

disconnected (step 1615). 

25 In this connection, although the steps 1610 to 

1614 are sequentially executed in the embodiment, the 

present invention is not restricted by the embodiment. 

That is, the steps may be executed in a pipeline 
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processing fashion. With the provision, the processing 

speed can be advantageously increased. 

Figs. 19 and 20 show an embodiment of an 

apparatus for and a procedure of decompressing the data 

5 205 compressed according to the compressing apparatus 

and procedure described above. 

Fig. 19 shows structure of the data de­

compressing apparatus employing the dynamic and static 

dictionaries. This embodiment is configured in 

10 association with the compressor 200 of Fig. 2. 

According to an aspect of the embodiment, static 

dic~ionary 241 and the generating means 242 of the 

compressor 200 are commonly used. 

A data decompressing device 1900 receives the 

15 input data 205 to decompress the data into decompressed 

data of which the data volume is less than that of the 

input data 205. Like the data compressor 200, the data 

decompresser 1900 includes such a computer functioning 

as a data processing facility as a personal computer. 

20 Alternatively, the decompresser 1900 may be implemented 

by a dedicated apparatus connected between a computer 

and a network. The data decompressor 1900 includes a 

dynamic dictionary controller 1930, a static dictionary 

controller 1940, and a controller 1920 for supervising 

25 the overall processing of the system. The controller 

1920 includes a central processing unit (CPU) of a 

computer operating under control of an operating system 

(OS). Moreover, the controller 1920 controls means 1921 
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for receiving input data to be decompressed and means 

1951 for outputting decompressed data. 

The dynamic dictionary controller 1930 

includes a dynamic dictionary 1931, generating means 

5 1932, retrieving means 1933, and registering means 1934. 

The dynamic dictionary 1931 includes a database for 

storing therein bit strings and indices thereof and is 

configured in a storage of a computer, for example, on a 

hard disk incorporated in the computer. The generating 

10 means 1932, retrieving means 1933, and registering means 

1934 are implemented by programs handing the dynamic 

dictionary 1931. 

These programs are stored on a hard disk in 

the computer and are moved into the main storage at 

15 initiation of the computer. The programs are thereafter 

executed by the central processing unit to achieve the 

predetermined functions. 

The static dictionary controller 1940 includes 

a static dictionary 241, generating means 242, retriev-

20 ing means 1943, and registering means 1944. The static 

dictionary 241 includes a database in which therein bit 

strings and indices thereof are stored. The dictionary 

241 is constructed in a storage of a computer, for 

example, on a hard disk incorporated in the computer. 

25 The generating means 242, retrieving means 1943, and 

registering means 1944 are materialized by programs 

handing the static dictionary 1941. 
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These programs are stored on a hard disk of 

the computer and are moved into the main storage when 

the computer is activated. The programs are thereafter 

executed by the central processing unit to carry out the 

5 respective functions. 

The input means 1921 and output means 1951 are 

realized by programs (device drivers) respectively 

accomplishing data input and output operations for such 

an integrated storage of the computer as a hard disk, a 

10 remote file system via a network, and/or an external 

storage such as a floppy disk or a magnetic tape. In 

this configuration, compressed data 205 is inputted to 

the system. 

· The input means 1921 receives the input data 

15 205 and then converts the data into an input bit string 

1902 to output the string 1902 therefrom. The output 

means 1951 receives an output bit string 1903 from the 

dynamic or static dictionary 1931 or 241 in association 

with the input bit string 1902 to output therefrom 

20 decompressed data 1905. 

25 

Fig. 20 is a flowchart of a procedure of the 

decompresser shown in Fig. 19 in which the compressed 

data is decompressed by referring to indices of the 

static and dynamic dictionaries 241 and 1931. 

The decision means 1943 receives the input bit 

string 1902 and refers to the static dictionary 241 via 

the reference means 244. When the input bit string 1902 

is present in the static dictionary 241 (step 2001), the 
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system refers to the static dictionary 241 using the 

input bit string 1902 to attain an index thereof and a 

bit string associated therewith (step 2002), thereby 

outputting the bit string (step 2003). 

In step 2001, when there is missing the 

pertinent index in the static dictionary 241, a search 

is made through the dynamic dictionary 1931 by the 

retrieving means 1933 (step 2011). When the bit string 

is found in the dynamic dictionary 1931, the system 

10 refers to the dynamic dictionary 1931 using the input 

bit string 1902 to attain an index thereof and a bit 

string associated therewith (step 2012) so as to output 

the bit string (step 2013). Additionally, the output 

bit string previously attained is combined with that 

15 obtained in the current process, for example, the first 

bit string including one byte of the previous output is 

combined with that of the current output to register the 

resultant bit string to the dynamic dictionary 1931 

(step 2014). 

20 In this regard, when the input character 

string 1902 is missing in the dynamic dictionary 1931 in 

step 2011, the input character string 1902 is regarded 

as erroneous and the process is terminated with a 

message of an error process (step 2050). 

25 In the example above, the string retrieval is 

actually conducted through the static and dynamic 

dictionaries to decide whether or not the input bit 

string 1902 is found therein. The input bit string 1902 
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is configured in a data layout substantially equivalent 

to that of the output bit string 203 and index 204. 

Consequently, it is to be appreciated that the decision 

process can be achieved at a higher speed without 

5 conducting the dictionary retrieval when the utilization 

ranges of indices 204 are beforehand set respectively to 

the static dictionary (e.g., O to 1023) and the dynamic 

dictionary (e.g., 1024 and more). 

A computer system or a data processing ap-

10 paratus of a personal computer system generally includes 

the data compressor 200 and the data decompresser 1900 

described above. ·The obtained data is stored, for 

example, via the data compressor 200 onto a hard disk 

incorporated in the apparatus. When utilizing the 

15 stored data, the compressed data is read from the hard 

disk to be decompressed by the data decompressed into 

the original data for the respective usage purposes. 

Incidentally, the static dictionary 241 may be shared 

between the data compressor and decompressor 200 and · 

20 1900 in this case. The dynamic dictionary may also be 

shared therebetween depending on situations. Moreover, 

when the data processing apparatus are connected to each 

other via a network to communicate data therebetween, 

data compressed by the data compressor 200 of the first 

2.S data processing apparatus is transferred to the second 

data processing apparatus. The received data is 

decompressed by the data decompresser 1900 of the second 

data processing apparatus to be processed therein. 
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Fig. 17 shows an embodiment of the present 

invention in which the static dictionary cannot be 

shared between the apparatuses in the distributed 

system. The data compressor 200 compresses data using 

s the dynamic dictionary 231 or the static dictionary 241, 

whereas the data encoder 260 encodes data using the 

dynamic dictionary 260 or the static dictionary 261. 

The compressor 200 is substantially the same as the data 

compressor 200 shown in Fig. 2. Namely, the compressor 

10 200 receives a sentence 201 and compresses the sentence 

201 into compressed data. The decoder 260 accomplishes 

a data conversion reverse to that of the compressor 200. 

That is, the decoder 260 receives the compressed data 

and decodes the data into a sentence 201. The data 

15 compressor 200 is linked with encoder means 252 

connected to data transfer means 270, which is coupled 

via a network with data transfer means 271. The 

transfer means 271 is linked with decoder means 253 

connected to the data decoder 260. Moreover, the 

20 encoder means 252 includes a static dictionary code 

conversion table 250 and the decoder means 2253 includes 

a static dictionary code conversion table 251. Assume 

that sentence data 201 including words "computer" and 

"this" is inputted to the system and is compressed using 

25 the static dictionary 241. Words "computer" and "this" 

are transformed by the data compressor 200 respectively 

into indices 11 251 11 and "357" to be sent as a portion of 

compressed data to the encoder means 252. Receiving 
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these data items, the encoder means 252 refers to the 

code conversion table 250 to convert the items into 

general indices "2047" and "1023". The resultant 

compressed data items including the general indices 

5 "2047" and "1023" are then sent via the data transfer 

means 270, network, and data transfer means 271 to the 

decoder means 253. On receiving the data items, the 

decoder means 253 refers to the code conversion table 

251 to transform the general indices "2047" and "1023" 

10 respectively into indices "34" and "143" unique to the 

static dictionary 262. The compressed data including 

· indices "34" and 11 143" is transmitted to the data 

decoder 260. The decoder 260 receives the compressed 

data and then refers to the static dictionary 262 to 

15 convert the indices "34" and "143" respectively into 

"computer" and "this" so as to produce the original 

sentence 201 including these words. 

According to the embodiment, the encoder means 

252 and decoder means 253 are respectively provided with 

20 the static dictionary code conversion tables 250 and 251 

to transform indices of the static dictionaries 241 and 

262 into general indices such that a standard code 

format is defined in the data transfer section. Thanks 

to the provision, the data compatibility is guaranteed 

25 between the data compressors and decoders having 

mutually different architecture. 

In this connection, the encoder and decoder 

means 252 and 253 accomplish only the index code 
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conversion in this embodiment. However, the present 

invention is not restricted by the embodiment. There 

may be adopted a process in which the data encoding and 

decoding operations may be combined with each other. As 

5 a result, there is provided a data compressing and 

encoding apparatus, leading to an advantage that the 

compressed data can be transmitted while guaranteeing 

the data security through the network. 

According to the present invention, using the 

10 static dictionary in the data compression method based 

on the dynamic dictionary, the data compression ratio 

can be improved when compared with the data compression 

using only the dynamic dictionary. Particularly, when 

the static dictionary is employed in the data compres-

15 sion of the first portion of input data for which the 

data compression cannot be efficiently accomplished 

using the dynamic dictionary, the data compression ratio 

is much more improved. In addition, when a code 

discriminating the dynamic dictionary from the static 

20 dictionary is added to the index of compressed data, the 

dictionary switching process is facilitated in the 

decoding process. Furthermore, an item having the 

shortest code length is selected from the code of input 

bit string, index of the static dictionary, index of the 

25 dynamic dictionary such that the item is encoded into 

compressed data, which further improves the data 

compression ratio. Additionally, the pertinent input 

bit string is registered to the dynamic dictionary only 



- 46 -

lHlS SHEE1 \iAS SEEN 
REPLA-cEO 

I 

when the index of the dynamic dictionary is smaller than 

that of the static dictionary for the input bit string. 

This minimizes the size of the dynamic dictionary. In 

particular, an index of a bit string matching an item in 

5 the static dictionary is outputted as compressed data 

and is not additionally registered to the dynamic 

dictionary. This reduces the dynamic dictionary size 

and the index length, leading to the improvement of the 

data compression ratio. Fu~thermore, in an operation to 

10 sequentially registering input bit strings to the 

dynamic dictionary, when the data volume of the dynamic 

dictionary reaches a predetermined data volume, the 

registration of another input string is inhibited and/or 

·bit strings having a low utilization degree or frequency 

15 are deleted from the dynamic dictionary when necessary. 

This advantageously solve the problem of the overflow of 

bit strings from the dynamic dictionary. 

While the present invention has been described 

with reference to the particular illustrative embodi-

20 ments, it is not to be restricted by those embodiments 

but only by the appended claims. It is to be ap­

preciated that those skilled in the art can change or 

modify the embodiments without departing from the scope 

and spirit of the present invention. 
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CLAIMf:i: 

'.-~~ ............ ,. __ ._ __ ...... _ ...... _ ............. ~ 

I THiS SHEiff H.~.S BEEN 1 
. REPLACED I ------ ... .-....._.: 

1. A data compression method, comprising the 

steps of: 

decomposing input data into input bit strings~ 

conducting a string retrieval through a first 

dictionary for the input bit string, the first 

dictionary including table data including bit strings 

associated respectively with indices each being shorter 

than the associated bit string: 

registering the input bit string to the first 

dictionary according to a result of the retrieval: 

converting the input bit string into a code of 

the input bit string or an index of the first dictionary 

corresponding to the input bit string, thereby 

outputting the attained code or index as compressed 

data: 

conducting a string retrieval through a second 

dictionary for the input bit string, the second 

dictionary being configured by beforehand defining in a 

fixed manner bit strings as input candidates and indices 

thereof: 

comparing the input bit string with a bit 

string in the second dictionary~ and 

registering the input bit string to the first 

dictionary according to a result of the comparison. 

2. A data compression apparatus in which input 

data is decomposed into input bit strings to conduct a 

string retrieval through a first dictionary for the 
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input bit string, the first dictionary including table 

data including bit strings associated respectively with 

indices each being shorter than the associated bit 

string, the input bit string is registered to the first 

dictionary according to a result of the retrieval, and 

the input bit string into a code of the input bit string 

or an index of the first dictionary corresponding to the 

input bit string and the attained code or index is 

outputted as compressed data, comprising: 

a second dictionary configured by beforehand 

defining in a fixed manner bit strings as input 

candidates and indices thereof; 

means for generating the second dictionary; 

means for referring to the contents of the 

second dictionary; 

decision means for deciding whether or not a 

bit string is required to be registered to the first 

dictionary, thereby registering the input bit string to 

the first dictionary according to a result from the 

decision means. 

3. A data compression method, comprising the 

steps of: 

decomposing input data into input bit strings; 

conducting a string retrieval through a first 

dictionary for the input bit string, the first­

dictionary including table data including bit strings 

associated respectively with ~ndices each being shorter 

than the associated bit string; 
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regi$tering the input bit string to the first 

dictionary according to a result of the retrievali 

converting the input bit string into a code of 

the input bit string or an index of the first dictionary 

corresponding to the input bit string, thereby out­

putting the attained code or index as compressed datai 

wherein 

the step of outputting the compressed data 

outputs either one of the codes including the code of 

the input bit string, the index of the first dictionary, 

and an index of a second dictionary configured by 

beforehand defining in a fixed manner bit strings as 

input candidates and indices thereof and a code specify­

ing the first or second dictionary to be employed as a 

dictionary for a decoding operation. 

4. A data compression method, comprising the 

steps of: 

decomposing input data into input bit strings; 

conducting a string retrieval through a first 

dictionary for the input bit string, the first dic­

tionary including table data including bit strings 

associated respectively with indices each being shorter 

than the associated bit string; 

registering the input bit string to the first 

dictionary according to a result of the retrieval; 

converting the input bit string into a code of 

the input bit string or an index of the first dictionary 

corresponding to the input bit string, thereby 
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outputting the attained code or index as compressed 

data~ 

storing a length of the code of the input bit 

string; 

storing a length of an index corresponding to 

· at least either one of the first dictionary of which a 

bit string matches the input bit string and the second 

dictionary configured by beforehand defining in a fixed 

manner bit strings as input candidates and indices 

thereof, wherein 

the step of outputting the compressed data 

outputs either one of the codes including the input bit 

string and the index, the code having a smaller length. 

s. A data compression method according to Claim 

3, further including the step of outputting the index of 

the second dictionary as the compressed data when a bit 

string matching the input bit string is retrieved from 

the second dictionary. 

6. A data compression method according to Claim 

3, further including the steps of: 

memorizing the threshold number of bits for 

initiating the output of the index of the first 

dictionary; 

calculating the number of bits processed up to 

a current point of time according to at least either one 

of the number of bits of the input bit string and the 

number of inputs; and 
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outputting the index of the first dictionary 

as the compressed data when the number of processed bits 

exceeds the threshold number of bits. 

7. A data compression ~ethod according to Claim 

1, further including the step of skipping the registra­

tion of the input bit string to the first dictionary 

when a bit string matching the input bit string is 

detected in the second dictionary. 

8. A data compression method according to Claim 

l, wherein: 

the step of comparing the input bit string 

with a bit string of the second dictionary memorizes a 

length of a first index matching with the input bit 

string in the second dictionary1 and 

the step of registering the input bit string 

to the first dictionary calculates a length of a second 

index in association with the registration to the first 

dictionary and registers the second index to the first 

dictionary when the second index is shorter than the 

first index. 

9. A data compressing apparatus according to 

Claim 2, wherein the second dictionary includes 

character strings of at least one kind selected from at 

least one word or a portion thereof of a natural 

language such as English or Japanese, at least one 

reserved word or a portion thereof of a program 

language, and at least one instruction or a portion 

thereof of a machine language, 
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the dictionary including at least one 

additional information selected from attribute 

information of the character string, an appearance 

probability thereof, and a relationship between the 

character strings. 

10. A data compressing apparatus according to 

Claim 9, wherein: 

the second dictionary includes a character 

string of a natural language or a character string in an 

regular expression of a natural language; 

the attribute information defines parts of 

speech, inflections of words, meanings of words; and 

the relationship between the character strings 

defines expressions or uses of words. 

11. A data compression method according to Claim 

1, wherein: 

the step of defining before data is inputted 

the bit strings as input candidates and indices thereof 

to generate the second dictionary defines together with 

the bit string and index at least one of additional 

information selected from attribute information of the 

bit string, appearance probability thereof, and a 

relationship between the bit strings; 

the step of comparing the input bit string 

with a bit string of the second dictionary memorizes the 

additional information of the input bit string; and 

the step of registering the input bit to the 

first dictionary skips the registration of the input bit 
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string according to the additional information of the 

second dictionary. 

12. A data compression method according to Claim 

1, wherein: 

the step of defining before data is inputted 

the bit strings as input candidates and indices thereof 

to generate the second dictionary defines together with 

the bit string and index at least one of additional 

information selected from attribute information of the 

bit string, appearance probability thereof, and a 

relationship between the bit strings; 

the step of comparing the input bit string 

with a bit string of the second dictionary memorizes the 

additional information of the input bit strin91 and 

the step of registering the input bit to the 

first dictionary deletes at least one bit string 

according to the additional information of the second 

dictionary. 

13. A data compressing apparatus according to 

Claim 2, wherein the second dictionary includes. at least 

one of additional information selected from attribute 

information of the bit string, appearance probability 

thereof, and a relationship between the bit strings, the 

apparatus further including: 

at least one deleting means for deleting 

registered bit strings from the first dictionary 

according to the additional information of the second 

dictionary; and 
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retrieving means for memorizing at least one 

selected from an upper-limit value of a usage size of 

the first dictionary and an upper-limit value of the 

number of registered bit strings and retrieving the 

input bit string from the firs dictionary, 

the deleting means executing detecting means 

for detecting an event that the accumulated number of 

input bit strings exceeds the upper-limit value and the 

deleting means for deleting at least one bit string from 

the first dictionary by referring to the additional 

information of the second dictionary. 

14. A data compressing apparatus according to 

Claim 2, further including an initializing screen for 

selecting for a program of the generating means to 

generate the.second dictionary, a program thereof to 

register the input bit string to the first dictionary, 

or a program thereof to delete registered bit string 

from the first dictionary, thereby setting a condition 

for data compression. 

15. A data compressing apparatus according to 

Claim 2, wherein: 

the first dictionary includes a maximum of 210 

to 215 indices~ and 

the second dictionary includes a maximum of 

212 to 217 indices. 

16. A data compression method, comprising the 

steps of: 

decomposing input data into input bit strings; 
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generating a first dictionary with empty or 

predetermined fundamental bit strings; 

retrieving the input bit string from the first 

dictionary; 

registering the input bit string to the first 

dictionary; 

encoding at least either one of the input bit 

string and a bit string of the first dictionary and 

outputting a result of the encoding as compressed data; 

defining, before data is inputted, bit strings 

as input candidates and indices thereof and thereby 

gener~ting a second dictionary1 and 

confirming existence of a dictionary of which 

the contents are substant1ally equal to that of the 

second dictionary and outputting indices of the first 

and second dictionaries. 

17. A data compressing apparatus for use in a 

distributed system including at least one data 

compressing apparatus and at least one data decoding 

apparatus, 

the data compressing apparatus compressing 

data using a first dictionary for registering thereto 

bit strings according· to input data and a second 

dictionary beforehand defined, 

the data decoding apparatus decoding data 

using the first dictionary and a third dictionary which 

is totally or partly different from the second 

dictionary, 
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the data compressing apparatus including: 

encoder means for converting data into a 

general index independent of the second dictionary; and 

data transfer means for transmitting the 

general index therefrom, 

the data decoding means {apparatus) including: 

data transfer means for receiving the general 

index; and 

decoding means for transforming the general 

index into an index of the third dictionary. 

18. A data compression method of compressing and 

converting data including a first bit string into a 

second bit string, the second bit string smaller in 

length than the first bit string, comprising the steps 

of: 

converting the data including a first bit 

string according to a predetermined rule into a second 

bit string, the second bit string having a smaller 

length than the first bit string; 

converting the data into a third bit string 

smaller in length than the second bit string according 

to a.table in which a bit string of each candidate input 

data beforehand fixedly corresponds to a bit string 

smaller in length than the bit string of the candidate 

input data: 

comparing the second bit string with the third 

bit string; 
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deciding one of the bit strings smaller in 

length as a result of the comparison and outputting the 

bit string as.a compressed and converted bit string. 

19. A data compression method according to Claim 

18, further including the step of outputting, when the 

bit strings are substantially equal to each other as a 

result of the comparison, a predetermined one of the 

results of conversion as a compressed and converted bit 

string. 

20. A data decompression method of decompressing 

compressed and converted data into original data in 

which the original data including a first bit string is 

converted into a second bit string, the second bit 

string smaller in length than the first bit string and 

the original data is converted into into a third bit 

string smaller in length than the second bit string 

according to a table in which a bit string of each 

candidate input data beforehand fixedly corresponds to a 

bit string smaller in length than the bit string of the 

candidate input data, thereby converting the original 

data into the compressed and converted data, comprising 

the steps of; 

decompressing and converting a partial bit 

string.of the bit string resultant from the compression 

and conversion according to the predetermined rule into 

a bit string of the original data according to a 

predetermined decompression rule; and 
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decompressing and converting the compressed 

and concerted bit string thus converted according to the 

table into a bit string of the original input data 

according to a table in which each candidate compressed 

string fixedly corresponds to the bit string of the 

original input data. 

21. A data decompression method according to Claim 

20, wherein: 

the table for use in the compression· and 

conversion and the table for use in the decompression 

and conversion are of a similar layout, 

the table being employed in the compression 

and conversion for attaining a short bit string in 

relation to the bit string of the candidate input data, 

the table being utilized in the decompression 

and conversion for obtaining the bit string of the 

original input data as the candidate in relation to the 

short bit string thus compressed. 

22. A data decompression method according to Claim 

20, wherein the table for use in the compression and 

conversion and the table for use in the decompression 

and conversion are copies of an original table. 

23. A data compressing apparatus, comprising: 

a first data compressing section for 

converting input data including a first bit string into 

a second bit string according to a predetermined rule, 

the second bit string smaller in length than the first 

bit string; 
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a second data compressing section for 

converting the input data into a third bit string 

smaller in length than the second bit string according 

to a table in which a bit string of each candidate input 

data beforehand fixedly corresponds to a bit string 

smaller in length than the bit string of the candidate 

input data; and 

a compression control section for converting 

the input data into a bit string smaller in le.ngth than 

the bit string of the input data by the first and second 

data compressing sections. 

24. A data compressing apparatus according to 

Claim 23, wherein the compression control section 

compares the bit string converted by the first data 

compressing section with that converted by the second 

data compressing section and outputting one of the bits 

strings having a smaller length. 

25. ·A data decompressing apparatus for 

decompressing compressed and converted data into 

original data compressed an converted by a first data 

compressing section and a second data compressing 

section, the fir.st data compressing section converting 

input data a first bit string into a second bit string 

smaller in length than the first bit string, the second 

data compressing section converting the bit string of 

the input data into a third bit string smaller in length 

than the second bit string according to a table in which 

a bit string of each candidate input data beforehand 
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fixedly corresponds to a bit string smaller in length 

than the bit string of the candidate input data, 

comprising: 

a first data decompressing section for 

decompressing and converting the compressed and 

converted bit string into the bit string of the original 

input data according to a predetermined rule; 

a second data decompressing section for 

decompressing the compressed and converted bit string 

into the bit string of the original input data according 

to a table in which the compressed and converted bit 

string as an input candidate beforehand fixedly 

corresponds to the bit string of the original input 

data; and 

an decompression control section for 

decompressing the compressed and converted bit string 

into the bit string of the original input data according 

to the first and second data compressing sections. 

26. A data decompressing apparatus according to 

Claim 25, wherein: 

the table of the second data compressing 

section and that of the second data decompressing 

section are similar in layout to each other; 

the second data compressing section obtains a 

short bit string from the bit string of the input data 

as an input candidate according to the table thereof; 

and 
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the second data decompressing section attains 

according to the table thereof the bit string of the 

original input data as the input candidate from the 

short string compressed. 

27. A data decompressing apparatus according to 

Claim 25, wherein the table of the second data 

compressing section is substantially equal to that of 

the second data decompressing section. 

28. A.data processing apparatus, comprising: 

an input section for receiving data as an 

input thereto1 

a first data compressing section for convert-

ing input data from the input section including a first 

bit string into a second bit string according to a 

predetermined rule, the second bit string smaller in 

length than the first bit strin91 

a second data compressing section for convert­

ing the input data into a third bit string smaller in 

length than the second bit string according to a table 

in which a bit string of each candidate input data 

beforehand fixedly corresponds to a bit string smaller 

in length than the bit string of the candidate input 

data; 

a compression control section for converting 

the input data into a bit string smaller in length than 

the bit string of the input data by the first and second 

data compressing sections; and 
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an output section for outputting the bit 

string converted by the compression control section. 

29. A data compressing apparatus according to 

Claim 28, wherein the compression controller compares 

the bit string converted by the first data compressing 

section with that converted by the second data 

compressing section and outputs one of the bit strings 

having a smaller length. 

30. A data processing apparatus receiving as an 

input thereto data compressed and converted by a first 

data compressing section and a second data compressing 

section, the first data compressing section converting 

input data a first bit string into a second bit string 

smaller in length than the first bit string, the second 

data compressing section converting the bit string of 

the input data into a third .bit string smaller in length 

than the second bit string according to a table in which 

a bit string of each candidate input data be.forehand 

fixedly corresponds to a bit string smaller in length 

than the bit string of the candidate input data, 

comprising: 

a first data decompressing section for 

decompressing and converting the compressed and 

converted bit string into the bit string of the original 

input data according to a predetermined rule; 

a second data decompressing section for 

decompressing the compressed and converted bit string 

into the bit string of the original input data according 
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to a table in which the compressed and converted bit 

string as an input candidate beforehand fixedly 

corresponds to the bit string of the original input 

data; and 

an decompression control section for 

decompressing the compressed and converted bit string 

into the bit string of the original input data according 

to the first and second data compressing sections. 

31. A data processing apparatus according to Claim 

30, wherein: 

the table of the second data compressing 

section and that of the second data decompressing 

section are similar in layout to each other; 

the second data compressing section obtains a 

short bit string from the bit string of the input data 

as an input candidate according to the table thereof; 

and 

the second data decompressing section attains 

according to the table thereof the bit string of the 

original input data as the input candidate from the 

short string compressed. 

32. A data processing apparatus, comprising: 

an input section for receiving data as an 

input thereto; 

a process control section for for converting 

input data from the input section including a first bit 

string into a second bit string according to a 

predetermined rule, the second bit string smaller in 
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length than the first bit string; converting the input 

data into a third bit string smaller in length than the 

second bit string according to a·table in which a bit 

string of each candidate input data beforehand fixedly 

corresponds to a bit string smaller in length than the 

bit string of the candidate input data, comparing the 

converted bit strings with each other, and outputting 

therefrom one of the bits strings having a smaller 

length; and 

an output section for .outputting the bit 

string converted by the compression control section. 

33. ·A data processing apparatus, comprising: 

an input section for receiving data as an 

input thereto; 

a table in which a bit string of each 

candidate input data fixedly corresponds to a bit string 

smaller in length than the bit string of the candidate 

input data, 

a process control section for converting input 

data from the input section including a first bit string 

into a second bit string according to a predetermined 

rule, the second bit string smaller in length than the 

first bit string; converting the input data into a third 

bit string smaller in length than the second bit string 

according to a table in which a bit string of each 

candidate input data beforehand fixedly corresponds to a 

bit string smaller in length than the bit string of the 

candidate input data, comparing the converted bit 
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strings with each other, and 

the bits strings having a smaller length; and 

an output section for outputting the bit 

string converted by the compression control section. 

34. A data processing apparatus, comprising: 

a first table in which a bit string of each 

conversion candidate input data beforehand fixedly 

corresponds to a bit string smaller in length than the 

bit string of the candidate input data; 

a data compressing section for converting data 

including a first bit string into a second bit string 

according to a predetermined rule, the second bit string 

smaller in length than the first bit string; converting 

the bit str~ng of the data into a third bit string 

smaller in length than the second bit string according 

to the table, comparing the converted bit strings with 

each other, and outputting as a compressed and converted 

bit string therefrom one of the bits strings having a 

smaller length; 

a second table in which each compressed and 

converted bit string beforehand ·fixedly corresponds to 

the bit string of the original data; and 

a data decompressing section for decompressing 

and converting the compressed and converted bit string 

into the bit string of the original data according to a 

predetermined rule and converting the compressed and 

converted bit string into the bit string of the original 

data according to the table. 



111111111111111111111111111111 
* C L M S * - 66 -

THJS SHEET HAS BEEN 
REPLACED 

35. A data de"Compressing apparatus according to 

Claim 34, wherein: 

the first and second tables are substantially 

equal to each other; 

the data compressing section obtains a short 

bit string from the bit string of the input data as an 

input candidate according to the table thereof; and 

the data decompressing section attains 

according to the table thereof the bit string of the 

original input data as the input candidate from the 

short string compressed. 

36. A network system in which a plurality of data 

processing apparatuses are connected to each other for 

data communication via network.transmission paths, 

wherein: 

first one selected from the plural data 

processing apparatuses includes: 

a table in which a bit string of each 

candidate data beforehand· fixedly corresponds to a bit 

string smaller in length than the bit string of the 

candidate input data; 

a process control section for converting 

transfer data including a first bit string into a second 

bit string according to a predetermined rule, the second 

bit string smaller in length than the first bit string; 

converting the bit string of the transfer data into a 

third bit string smaller in length than the second bit 

string according to the table, comparing the converted ----------
U1iili1iin;~ 
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bit strings with each other, and outputting as a 

compressed and converted bit string therefrom one of the 

bits strings having a smaller length; 

a data transfer section for transmitting as 

transfer data to the network the compressed and 

converted bit string from the process control section; 

and 

second one arbitrarily selected from the 

plural data processing apparatus includes: 

a data receiving section for receiving the 

compressed data from the data transfer section; 

a table in which each compressed and converted 

bit string beforehand fixedly corresponds to the bit 

string -0f the original data; and 

a process control section for decompressing 

and converting the compressed and converted bit string 

received via the network into the bit string of the 

original data according to a predetermined rule and 

decompressing and converti~g the compressed and 

converted bit string into the bit string of the original 

data according to the table. 

37. A network system according to Claim 36, 

wherein: 

the table~ respectively of the first and 

second ones of the plural ·data processing apparatuses 

are similar in layout to each other; 

the first one of the plural data processing 

apparatuses obtains a short bit string from the bit 
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string of the input data as an input candidate according 

to the table thereof; and 

the second one of the plural data processing 

apparatuses attains according to the table thereof the 

bit string of the original input data as the input 

candidate from the short string compressed. 

38. A network system according to Claim 36, 

wherein the tables respectively of the first and second 

ones of the plural data processing apparatuses are 

copies of an original.table. 

39. A network system according to Claim 36, 

wherein; 

the plural data processing apparatuses 

includes at least one server; and 

other data processing apparatuses copy the 

tables from the server and stores the copied tables 

therein. 

40. A network system according to Claim 36, 

wherein the compressed and converted data to be 

transferred from the data transfer section to the 

network is expressed in a cryptographic system. 

41. A network system in which a plurality of data 

processing apparatuses are connected to each other for 

data communication via network transmission paths, 

wherein: 

each of at least two data processing 

apparatuses selected from the plural data processing 

i1iii111nr 
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apparatuses for data communication therebetween 

includes: 

a table in which a bit string of each 

conversion candidate data beforehand fixedly corresponds 

to a bit string smaller in length than the bit string of 

the conversion candidate input data; 

a first process control section for converting 

transfer data including a first bit string into a second 

bit string according to a predetermined rule, the second 

bit string smaller in length than the first bit string; 

converting the bit string of the transfer data into a 

third bit string smaller in length than the second bit 

string according to the table, compressing and convert­

ing the transfer data according to a combination of the 

converted bit strings, and outputting therefrom data 

thus converted; 

a data transfer section for transmitting as 

transfer data to the network the compressed and 

converted bit string from the firs process control 

section; and 

a data receiving section for receiving via the 

network the compressed data from the communicating one 

of the data processing apparatuses; and 

a second process control section for 

decompressing and converting the compressed and 

converted bit string received by the data receiving 

section into the bit string of the original data 

according to a predetermined rule and decompressing and 
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converting the compressed and converted 

the bit string of the original data according to the 

table. 

42. A storage media storing therein a program for 

converting data including a first bit string into a 

secohd bit string, the second bit string smaller in 

length than the first bit string, wherein the program 

includes: 

converting data including a first bit string 

into a second bit string according to a predetermined 

rule, the second bit string smaller in length than the 

first bit string and converting the bit string of the 

candidate input data into a third bit string smaller in 

length than the second bit string according to a table 

in which a bit string of each candidate input data 

beforehand fixedly corresponds to a bit string smaller 

in length than the bit string of the candidate input 

data; 

comparing the converted bit strings with each 

other; and 

outputting as a compressed and converted bit 

string therefrom one of the bits strings .having a 

smaller length as a result of the comparison. 

43. A storage media according to Claim 42, wherein 

a predetermined conversion result is outputted as the 

compressed and converted bit string when the converted 

bit strings are substantially equal to each other. 

7i1ilti1iIDilr 
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44. A storage media storing therein a program for 

converting data including a first bit string into a 

second bit string according to a predetermined rule, the 

second bit string smaller in length than the first bit 

string and converting the bit string of the candidate 

input data into a third bit string smaller in length 

than the second bit string according to a table in which 

a bit string of each candidate input data beforehand 

fixedly corresponds to a bit string smaller in length 

than the bit string of the candidate input data, and 

decompressing and converting the compressed and 

converted data into the original data according to a 

combination of the converted bit strings, the program 

comprising: 

decompressing and converting a partial bit 

string of the compressed and converted bit string, the 

partial bit string compressed and converted according to 

the predetermined rule, thereby obtaining the bit string 

of the original data according to a predetermined 

decompression rule~ and 

decompressing and converting a partial bit 

string of the compressed and converted bit string, the 

partial bit string compressed and converted according to 

the table, thereby obtaining the bit string of the 

original input data according to .a table in which each 

compressed and converted bit string as candidate data 

beforehand fixedly corresponds to.the bit string of the 

original input data. 

11111i1i111ur 



11111111111111 11111 11111111111 
* C L M S * 

- 72 -

45. A compressed data layout of data compressed 

according to a combination of a plurality of compression 

processes partially different from each other, wherein 

each portion of the data includes a code 

identifying one of the plural processes ~aving processed 

the pertinent portion and a bit string compressed by the 

compression process identified by the code. 

46. A data _signai for transmitting via a network 

data compressed according to a combination of a 

plurality of compression processes partially different 

from each other, wherein 

each portion of the data includes a code 

identifying one of the plural processes having processed 

the pertinent portion and a bit string compressed by the 

compression process identified by the code. 



101 

103 

104 

143 

131 

1/16 

FIG. 1 
100 

INITIALIZATION 
(GENERATE DICTIONARY) 

GENERATE STATIC 
DICTIONARY 

GENERATE DYNAMIC 
DICTIONARY TO WHICH EMPTY 

OR PREDETERMINED BIT 
STRINGE ARE REGISTERED 

END OF INITIALIZATION 
(GENERATION OF 

DICTIONARY) 

N 

REGISTER BIT STRING 
TO DYNAMIC DICTIONARY 

128 
OUTPUT COMPRESSED DATA 

ENCODE. 
SHORTEST INDEX 

OR BIT STRING 

ASSIGN CODE 
INDICATING STATIC 

OR DYNAMIC 
DICTIONARY 

120 

START DATA 
COMPRESSION 

INPUT DATA 

DISASSEMBLE 
INPUT DATA 
INTO INPUT 
BIT STRING 

REFER TO STATIC 
DICTIONARY 

·COMPARE INPUT 
BIT STRING WITH 

BIT STRING OF 
STATIC DICTIONARY 

126 

127 

N 

130 

END OF DATA 
COMPRESSION 

y 

124 

125 



201 

~ 
INPUT DATA 

DATA COMPRESSOR 

232 230 

233 

GENERATING MEANS 

231 

REGISTERING 
MEANS 

2/16 

FIG. 2 

200 

240 

241 

203 
204 

.......... -r---...... OUTPUT BIT STRING 

OUTPUT 
(COMPRESSED) DATA 

1 · I I 

205 
) 



3/16 

FIG. 3 

INPUT EXAMPLE 

~ INDICATES SPACE 

231 s 
302 DYNAMIC 303 

) DICTIONARY ) 

PREDETERMINED REGISTERED 
·BIT STRING BIT STRING 

• • BIT STRING BIT STRING 

20 ~ 80 
81 

40 @ 82 
41 A 83 
42 B 84 

85 
5A T 

5A z 

51 a 

7A z 

\ 

COMPRESSED DATA 
(PRESENT INVENTION 

Th 

hi 

is 

s~· 

~a 

a~ 

301 

241 

s 
STATIC 

DICTIONARY 

- BIT STRING 

197 ComEuter 

441 HITAC 

10561 This 

[1] INDICATES 
STATIC DICTIONARY 

[O] INDICATES 
DYNAMIC DICTIONARY 

(ID) INDEX IN DICTIONARY 

USING DYNAMIC AND STATIC DICTIONARIES) 

[1] (10561) [O] (OX20) [O] (OX82) [OJ (OX20) [OJ (OX51) 
[ 0] ( 0 x 20) [ 1 ] ( 441 ) [ 0] ( 197) 

COMPRESSED DATA . 
(PRIOR ART USING ONLY DYNAMIC DICTIONARY) 

(OX 45) (OX 68) (OX69) (OX 73) (O X20) (OX 73) (OX20) 
(OX51) (OX20)· .. 

_,~304 

---305 



4/16 

FIG. 4 

!This I computer calculates • 

401 
) 

• • • • 

,)202 ~ 241 
411 INPUT 412 sr& 421 

BIT STRING DICTIONARY 

1110100 t 

1101000 h 

1101001 
1110101 s 

100000 ~ 

1100011 c . 

1101111 0 

1101101 m 

1110000 ~ 
11101.01 u 

1100101 e 

. 1110010 r 

EIGHT BITS .. 

(FIXED LENGTH) 
x NO.OF BITS 

8bit8bit8bit8bit 

11111011 This 

111111111111110 Computer 

431 231 DYNAMIC 
rJ DICTIONARY 

432 

.1100 t 

1101 h 

101100 
11010 s 

10110 D.. 

101 c 
1011 0 

101101 m 

101111 ~ 
110010 u 

101011 e 

111 r 

·WITHIN SIX BITS 
(VARIABLE LENGTH) 

bit6bit6bit6bi 
8+ 6 * 4+8=40bits 

CONTROL 

CODE 

8 * 4=32bits . COMPRESSION USING 8+8+8=24bits 
STATIC DICTIONARY 



5/ 1 6 

FIG. 5 

CONDUCT RETRIEVAL 
ENTIRELY THROUGH 501 

DYNAMIC DICTIONAR 

125 
N 

REGISTRATION REGISTER TO 
NOT REQUIRED TO DYNAMIC DICTIONARY 505 

DYNAMIC DICTIONARY 
504 ---------

INDEX OF STATIC 
DICTIONARY 

TO BE OUTPUTTED 

CODE OF 
INPUT BIT STRING. 

TO BE OUTPUTTED 
506 



603 

USE FIXED 
VALUE 

FOR STREAM 

604. 

6/16 

FIG. 6 

INITIALIZATION 121 

122 

123 
CALCULATE 

THRESHOLD VALUE ACCUMULATE NUMBER 
OF BITS OF 611 USING FILE SIZE 

· INPUT BIT STRING 

SET THRESHOLD y 

615 

VALUE 

100 

616 

ENCODE AND OUTPUT 
INDEX OF 

STATIC DICTIONARY 
MATCHING 
BIT STRING 

y 

ENCODE AND OUTPUT 
ENCODE AND 

OUTPUT 
BIT STRING 

INDEX OF 
DYNAMIC DICTIONARY 

MATCHING 
---- DYNAMIC DICTIONARY 

127 REGISTER BIT STRING 
TO DYNAMIC DICTIONARY 

617 
129 

c 130 ) 



N .. . . . . . . 

125 

7/16 

FIG. 7 

CONDUCT RETRIEVAL 
ENTIRELY THROUGH 701 
STATIC DICTIONARY 

y 

REGISTRATION 
NOT REQUIRED 

TO DYNAMIC 
DICTIONARY 

FIG. 8 

702 

704 

REGISTRATION 
REQUIRED 

TO DYNAMIC 
DICTIONARY 

125 

701 
...............•....... ······· 

CONDUCT RETRIEVAL ENTIRELY 
THROUGH STATIC DICTIONARY . 

CALCULATE INDEX 
LENGTH IN 

REGISTRATION TO 
DYNAMIC DICTIONARY . . 

~--····················· ······· 

N 

STORE LENGTH OF INDEX 801 
OF MATCHED BIT STRING 
OF STATIC DICTIONARY 

---~·-···················· 

703 

. COMPARE INDEX LENGTH 802 
OF STATIC DICTIONARY 

WITH THAT 
OF DYNAMIC DICTIONARY 

802 
N 

704 

REGISTRATION 
REQUIRED TO 

DYNAMIC 
DICTIONARY 



8/16 

FIG. 9 
901 902 . 903 

s s s 
RESERVED FREQUENCY 

PROBABILITY INDEX 
WORD 

~2 

if 0.089 2 
else 0.075 3 
swtich 0.043 5 ~ 
case 0.043 6 

900 

while 0.051 4 
for 0.095 1 
do 0.040 8 
gotq 0.012 11 
return 0.038 9 
break 0.042 7 
continue 0.03 10 
... ... . .. 

FIG. 10 

1001 STATIC 1000 1002 
ASTERISK ( *) INDICATES 
ARBITRARY SENTENCE 

~ DICTIONARY ) ~ COMPRESSED DATA EXAMPLE 

(101) . 
EXPRESSION INDEX ,.1003 

(CONTROL CODE) ~ 

if ( *) 101 
SENTENCE CODE 
REPLACEMENT 

if ( *) {CONTROL CODE} 

*EXECUTION UNIT 1 
else 102 
*EXECUTION UNIT 2 w (102) 

(CONTROL CODE) 
... SENTENCE CODE 

REPLACEMENT 
(CONTROL CODE} 

REPLACEMENT OF 
... EXECUTION UNIT 1 

{CONTROL CODE} 
REPLACEMENT OF 
EXECUTION UNIT 2 



9/16 

FIG. 11 

INPUT DATA 

DOCUMENT h-201 

243 
243 

"' 
1101 1102 1103 I 

( ( ( 
DECISION I) I , ~ 

"'-· ~ I I I 

MEANS . I STATIC ~- EXPRESSION FIELD INDEX 
.QICTIONARY 

OECONOMICS INFORMATION HIGHWAY ECONOMICS 2 ) XCOMPUTER rightsizing ECONOMICS 3 
; 1301 241 ... ECONOMICS 5 · l!=] Internet ECONOMICS 6 

DELETING ISDN COMPUTER 4 
~ 

MEANS ... COMPUTER 1 
....... ::: 

DYNAMIC 
... 8 

J>ICTIONAR'f.. 11 
7 9 

231 7 

10 
... 



10I1 6 

Fl G. 12 1201 

REFER TO ADDITIONAL 
\.. •··••••· INFORMATION OF 

INPUT BIT STRING 
241 --- , ... ········ 

DYNAMIC •••......••.. J 
DICTIONARY 

1203 

231 

DELETE BIT STRING 
WITH LOW . 

USAGE DEGREE 

REGISTER BIT STRING 

127 

N 

1202 

1205 

TO DYNAMIC DICTIONARY 1206 

FIG. ·13 200 

DATA COMPRESSOR 230 240 
232 . . , .... / ~ 202 , ... ... 

-~··············-··············· .. INPUT BIT STA G ....................................... . 
GENERATING MEANS IN GENERATING 

220 . MEANS 242 
RETRIEVING 

MEANS CONTROLLER !-+-+---I 

..._.____... (OS) 

234 



1400 

231 

.232"'­
GENERATING 
MEANS 

.DYNAMIC 
DICTIONARY 

1 1I1 6 

FIG. 14 1401 

# EGISTRATION # DELETION # GENERATING 
METHOD METHOD METHOD 

CONTROLLER 
234 (OS) 

l REGISTERING 
MEANS 

220 

FIG. 15 

DATA COMPRESSOR 
220 

CONTROLLER 
(OS) 

_r242 
GENERATING 
MEANS 

STATIC 
DICTl.ONARY 

241 

200 

1501 

FEP 

1502 

# BIT STRING # BIT STRING 100-THOUSAND-WORD 
DICTIONARY 

f .. 
2 10-2 

l 
-

15 2 - 12--2 - 17 
ENCYCLOPEDIA 

1503 



N 

12116 

FIG. 16 

START 

·INITIALIZATION 
100 (GENERATE 

DICTIONARY) 

ESTABLISH 
. CONNECTION 

TO DECODE 
DESTINATION 

y 

SELECT 
ANOTHER 

COMPRESSION 
METHOD 

1603 

1610 

120 

1611 

1612 

1613 
1604 

1614 

1615 

(TRANSMISSION 
SIDE) 

SELECT 
COMPRESSION 
METHOD USING 

STATIC 
DICTIONARY 

COMPRESS DATA 

TRANSMIT DATA 

(RECEPTION SIDE) 
SELECT DECODING 

METHOD USING. 
STATIC 

DICTIONARY 

RECEIVE DATA 

DECODE DATA 

DISCONNECT LINKAGE 
TO DECODE DESTINATION 

END 



231 

252 

270 

253 

260 

13/16 

FIG. 17 
201 

SENTENCE DATA 

DATA 
COMPRESSOR 

200 

--- 241 --..,.... -.L,. 

DYNAMIC 
DICTIONARY 

STATIC' 
DICTIONARY 

ENCODE MEANS 

DATA TRANSFER MEANS 

271 

DATA TRANSFER MEANS 

DECODE MEANS 

DATA DECODER 

. 
. . 

251 COMPUTER 

357 THIS 

250 
STATIC 

DICTIONARY 

CODE 
CONVERSION 

TABLE OF STATIC 
DICTIONARY 

TRANSFER 
COMPRESSED DATA 

251 

.____.,. 
, 

,• 
' 

, , . 

CODE 
CONVERSION 

TABLE OF STATIC 

251 

357 

STATIC 
DICTIONARY 

34 

143 

GENERAL 
USE 

2047 

1023 

GENERAL 
USE 

2047 

1023 
DYNAMIC STATIC DICTIONARY 

261 DICTIONARY DICTIONARY. 
"------.......--------··... 262 ... 

··--------
# STATIC DICTIONARY 

SENTENCE DATA 
34 COMPUTER 

201 143 THIS 



14/1 6 

FIG. 18 

1803 1804 
) ) 

1801 

1802 1802 1802 

1813. 1814 

1811 

1815 1812 1812 

1823 1824 1821 

1822 



15/1 6 

FIG. 19 · 

INPUT 1901 
(COMPRESSED) DATA 

1900 

DAT A DECOMPRESSOR 
1932 1930 . 1940 242 

GENERATING GENERATING 
MEANS· MEANS 

RETRIEVING 
MEANS 

241 
1944 

1903 1951 
OUTPUT DECOMPRESSED OUTPUT BIT STRING 
DATA 
--~~---~---L.--r-~~--'T~~----, 

1905 



16/16 

FIG. 20 

START 

2001 

N 

y 
N 

REFER TO 
STATIC y 

DICTIONARY 
REFER TO 
DYNAMIC. 2012 

2002 DICTIONARY 

OUTPUT 2013 CHARACTER 2003 STRING 

OUTPUT REGISTER ITEM 2014 
CHARACTER TO DYNAMIC 

STRING DICTIONARY· 

END 2050 ERROR 



ABSTRACT 

MErHOD OF AND APPARATUS FOR COMPRESSING AND 

D.EX::OMPRESSING DATA AND DATA PRCX::ESSING APPARATUS 

AND NETWORK SYSTEM USING THE SAME 

In a data compression method using 

dictionaries, there are adopted a dynamic dictionary and 

a static dictionary to prevent ~he deterioration in the 

data compression ratio in the leading portion ·of the 

input data which cannot be efficiently compressed usinq 

the dynamic dictionary. Moreover, the configuration 
·-':· . ... 

removes the disadvantage of the deterioration in the 

data compression ratio because character strings having 

a low appearance frequency occupy a large portion of the 

dictionary. Data to be compressed is inputced via an 

input unit to be decomposed into input bit strings 202. 

Osinq the input bit strinq as a retrieval key, a bit 

string retrieval is conducted throug'h the static 

dictionary by a decision unit and a reference unit. 

According to a result from comparison between the input 

bit strinq and a bit string of the static dictionary and 

a result from the retrieval by a retrieving unit through 

the dynamic dictionary, whether or not the input bit 

string is to be registered to the dynamic dictionary is 

determined. For registration of the input bit string, 

an index is added thereto by a reqister unit before the 

registratiot'l,. 'rhe input bit s·tr.ing or. an index matching 

the string is_ .outputted as compressed data. 

(Figure 2) 
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conspicuously decreased in the leading or first portion of the input data. 

(2) Since character strings of the input data are sequentially registered to the dynamic 

dictionary, there may possibly take place a dictionary overflow. To cope with the difficulty, 

the stored character strings are to be deleted, for example, as follows. 

5 (a) The registration of character strings to the dictionary is interrupted. 

(b) All character strings stored in the dictionary are entirely deleted and then the 

dictionary is initialized. 

(c) Older character strings are deleted from the dictionary to preserve less older character 

strings therein. 

10 In either cases of the deleting procedures, the chance of either one of the character 

15 

strings in the dynamic dictionary to match a character string in the input data cannot be 

necessarily increased. In general, the probability of a character string to match either one of 

the character strings in the dynamic dictionary is small and hence the compression ratio· is 

decreased. 

SUMMARY OF THE INVENTION 

According to one aspect of the invention, there is provided a data compression 

method, comprising the steps of: 

decomposing input data into at least one input bit string; 

20 conducting a string retrieval through a first dictionary for the input bit string, the first 

dictionary including table data including bit strings associated respectively with indices each 

being shorter than the associated bit string; 

registering the input bit string to the first dictionary according to a result of the 

retrieval; 

25 converting the input bit string into a code of the input bit string or an index of the first 

dictionary corresponding to the input bit string, thereby outputting the attained code or index 

as compressed data; 

conducting a string retrieval through a second' dictionary for the input bit string, the 

second dictionary having a predetermined fixed configuration defining input candidate bit · 

30 strings and corresponding indices thereof; 
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comparing the input bit string with the input· candidate bit strings in the second 

dictionary; and 

registering the input bit string to the first dictionary according to a result of the 

comparison. 

5 In another aspect, the invention provides a data compression apparatus in which input 

data is decomposed into input bit strings to conduct a string retrieval through a first dictionary 

for the input bit string, the first dictionary including a table data including bit strings 

associated respectively with indices each being shorter than the associated bit string, the input 

bit string is registered to the first dictionary according to a result of the retrieval, and the 

1 O input bit string is converted into· an index of the first dictionary corresponding· to the input bit 

string and the attained code or index is outputted as compressed data, comprising: 

a second dictionary having a predetermined fixed configuration defining input 

candidate bit strings and corresponding indices thereof; 

means for generating the second dictionary; 

15 means for referring to the contents of the second dictionary; 

decision means for deciding whether or not a bit string is required to be registered to 

the first dictionary, thereby registering the input bit string to the first dictionary according to 

a result from the decision means. 

In another aspect, the invention further provides a data compression method, 

20 comprising the steps of: 

decomposing input data into input bit strings; 

conducting a string retrieval through a first dictionary for the input bit string, the first 

dictionary including table data including bit strings associated respectively with indices each 

being shorter than the associated bit string; 

25 registering the input bit string to the first dictionary according to a result of the 

retrieval; 

converting the input bit string into a code of the input bit string or an index of the first 

dictionary corresponding to the input bit string, thereby outputting the attained code or index 

as compressed data; wherein 

30 the step of outputting the compressed data outputs either one of the codes including 
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the code of the input bit string, the index of the first dictionary, and an index of a second 

dictionary having a predetermined fixed configuration defining input candidate bit strings and 

corresponding indices thereof and a code specifying the first or second dictionary to be 

employed. as a dictionary for a decodin:g operation. 

5 In another aspect, the invention further provides a data compression method, 

comprising the steps of: 

decomposing input data into input bit strings; 

conducting a string retrieval through a first dictionary for the input bit string, the first 

dictionary including table data including bit strings associated respectively with indices each 

10 being shorter than the associated bit string; 

registering the input bit string to the first dictionary according to a result of the retrieval; 

converting the input bit string into a code of the input bit string or an index of the first 

dictionary corresponding to the input bit string, thereby outputting the attained code or the index 

as compressed data; 

15 storing a length of the code of the input bit string; 

storing a length of an index corresponding to at least either one of the first dictionary of 

which a bit string matches the input bit string and a second dictionary having a predetermined 

fixed configuration defining input candidate bit strings and corresponding indices thereof, 

wherein 

20 · the step of outputting the compressed data outputs either one of the codes including the 

input bit string and the index, the code having a smaller length. 

In another aspect, the invention further provides a data compression method, comprising 

the steps of: 

decomposing input data into input bit strings; 

25 generating a first dictionary with empty or predetermined fundamental bit strings; 

retrieving the input bit string from the first dictionary; 

30 

registering the input bit string to the first dictionary; 

. encoding at least either one of the input bit string and a bit string of the first dictionary 

and outputting a result of the encoding as compressed data; 
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defining, before data is inputted, bit strings as input candidates and indices thereof and 

thereby generatirig a second dictionary; and 

confinning existence ofa dictionary of which the contents are substantially equal to that 

of the second dictionary and outputting indices of the first and second dictionaries. 

S In another aspect, the invention further provides a data compressing apparatus for use 

in a distributed system including at least orie data compressing apparatus and at least one data 

decoding apparatus, 

the data compressing apparatus compressing data using first and second dictionaries, the 

first dictionary being generated with empty or a predetermined fundamental bit string and being 

10 expanded by registering bit strings in the input data, and the second dictionary beforehand being 

predefined in a fixed configuration, 

the data decoding apparatus decoding data using the first dictionary and a third dictionary 

which is totally or partly different from the second dictionary, 

the data compressing apparatus including: 

1 S encoder means for converting data into a general index independent of the second 

dictionary; and 

data transfer means for transmitting the general index therefrom, 

the data decoding apparatus including: 

data transfer means for receiving the general index; and 

20 decoding means for transforming the general index into an index of the third dictionary. 

In another aspect, the invention further provides a data compression method of 

compressing and converting data including a first bit string into a second bit string, the second 

bit string smaller in length than the first bit string, comprising the steps of: 

converting the data including a first bit string according to a dictionary into a second bit 

25 string, the dictionary being generated with empty or a predetermined fundamental bit string and 

being expanded by registering bit strings in the input data according to predetermined rules, the 

second bit string having a smaller length than the first bit string, 

converting the data into a third bit string smaller in length than the first bit string 

according to a table in which a bit string of each candidate input data beforehand fixedly 

30 corresponds to a bit string smaller in length than the bit string of the candidate input data; 
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comparing the second bit string with the third bit string; 

deciding one of the bit strings smaller in length as a result of the comparison and 

outputting the bit string as a compressed and converted bit string. 

In another aspect, the invention further provides a data decompression method of 

5 decompressing compre.ssed and converted data into original data in which the original data 

including a first bit string is converted into a second bit string, according to a dictionary, the 

dictionary being generated with empty or a predetermined fundamental bit string and being 

expanded by registering bit strings in the input data according to predetermined rules, the second 

bit string smaller in length than the first bit string and the original data is converted into a third 

10 bit string smaller in length than the first bit string according to a table in which a bit string of each 

candidate input data beforehand fixedly corresponds to a bit string smaller in length than the bit 

string of the candidate input data, thereby converting the original data into the compressed and 

converted data, comprising the steps of; 

decomposing and converting a partial bit string of the bit string resultant from the 

15 compression and conversion according to the dictionary into a bit string of the original data 

according to a decompression dictionary being expanded according to predetermined rules; and 

decompressing and converting the compressed and converted bit string thus converted 

according to the table into a bit string of the original input data according to a table in which 

each candidate compressed string fixedly corresponds to the bit string of the original input data. 

20 In another aspect, the invention further provides a data compressing apparatus, 

comprising: 

a first data compressing section for converting input data including a first bit string into 

a second bit string according to a dictionary, the dictionary being generated with empty or a 

predetermined fundamental bit string and being expanded by registering bit strings in the input 

25 data according to predetermined rules, the second bit string smaller in length than the first bit 

string; 

a second data compressing section for converting the input data into a third bit string 

smaller in length than the first bit string according to a table in which a bit string of each 

candidate input data beforehand fixedly corresponds to a bit string smaller in length than the bit 

30 string of the candidate input data; and 
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a compression control section for converting the input data into a bit string smaller in 

length than the bit string of the input data by the first and second data compressing sections. 

In another aspect, the invention further provides a data decompressing apparatus for 

decompressing compressed and converted data into original data compressed and converted by 

5 a first data compressing section and a second data compressing section, the first data 

compressing section converting input data including a first bit string into a second bit string 

according to a dictionary, the dictionary being generated with empty or a. predetermined 

fundamental bit string and being expanded by registering bit strings in the input data according 

to predetermined rules, the second bit string being smaller in length than the first bit string, the 

I 0 second data compressing section converting the bit string of the input data into a third bit string 

smaller in length than the first bit string according to a table in which a bit string of each 

candidate.input data beforehand fixedly corresponds to a bit string smaller in length than the bit 

string of the candidate input data, comprising: 

a first data decompressing section for decompressing and converting the compressed and 

15 converted bit string into the bit string of the original input data according to a decompression . 

dictionary being expanded according to predetermined rules; 

a second data decompressing section for decompressing the compressed and converted 

bit string into the bit string of the original input data according to a table in which the 

compressed and converted bit string as an input candidate beforehand fixedly corresponds to the 

20 bit siring of the original input data; and 

a decompression control section for decompressing the compressed and converted bit 

string into the bit string of the original input data according to the first and second data 

compressing sections. 

In another aspect, the invention further provides a data processing apparatus, 

25 comprising: 

an input section for receiving data as an input thereto; 

a first data. compressing section for converting input data from the input section including 

a first bit string converting the data including a first bit string according to a dictionary into a 

second bit string, the dictionary being generated with empty· or· a predetermined fundamental bit 

30 string and being expanded by registering bit strings in the input data according to predetermined 

rules, the second bit string smaller in length than the first bit string; 
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a second data compressing section for converting the input data into a third bit string 

smaller in length than the first bit string according to a table in which a bit string of each 

candidate input data beforehand fixedly corresponds to a bit. string smaller in length than the bit 

string of the candidate input data; 

5 a compression control section for .converting the input data into a bit string smaller in 

length than the bit string of the input data by the first and second data compressing sections; and 

an output section for outputting the bit string converted by the compression control 

section. 

In another aspect, the invention further provides a data processing apparatus receiving 

10 as an input thereto data compressed and converted by a first data compressing section and a 

second data compressing section, the first data comp_ressing section converting input data 

including a first bit string according to a dictionary into a second bit string, the dictionary being 

generated with empty or a predetermined fundamental bit string and being expanded by 

registering bit strings in the input data according to predetermined rules, the second bit string 

15 being smaller in length than the first bit string,. the second data compressing section converting 

the bit string of the input data into a third bit string smaller in length than the first bit string 

according to a table in which a bit string of each candidate input data beforehand fixedly 

corresponds to a bit string sinaller in length than the bit string of the candidate input data, 

comprising: 

20 a first data decompressing section for decompressing and converting the compressed and 

converted bit string into the bit string of the original input data according to a decompression 

dictionary being expanded according to predetermined rules; 

a second data decompressing section for decompressing the compressed and converted 
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bit string into the bit string of the original input data according to a table in which ·the 

compressed and converted bit string as an input candidate beforehand fixedly corresponds to the 

5 bit string of the original input data; and 

an decompression control section for decompressing the compressed and converted bit 

string into the bit string of the original input data according to the first and second data 

compressing sections. 

In another aspect, the invention further provides a data processing apparatus, 

I 0 comprising: 

an input section for receiving data as an input thereto; 

a process control section for converting input data from.the input section including a first 

bit string according to a dictionary into a second bit string, the dictionary being generated with 

empty or a predetermined fundamental bit string and being expanded by registering bit strings· 

15 in the input data according to predetermined rules, the second bit string smaller in length than 

the :first bit string; converting the input data into a third bit string smaller in length than the first 

bit string according to a table in which a bit string of each candidate input data beforehand 

fixedly corresponds to a bit string smaller in length than the bit string 9f the candidate input data, 

comparing the converted bit strings with each other, and outputting therefrom one of the bits 

20 strings having a smaller length; and 

an output section for outputting the bit string converted by the compression control 

section. 

In another aspect, the invention further provides a data processing apparatus, 

comprising: 

25 an input section for receiving data as an input thereto; 

a table in which a bit string of each candidate input data fixedly corresponds to a bit string 

smaller in length than the bit string of the candidate input data, 

a process control section for converting input data from the input section including a first 

bit string according to a dictionary into a second bit string, the dictionary being generated with 

30 empty or a predetermined fundamental bit string and being expanded by registering bit stfings 

in the· input data according to predetermined rules, the second bit string smaller in length than 

· the .first bit string; converting the input data into a third bit string smaller in length than the 
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second bit string according to a table in which a bit string of each candidate input data 

beforehand fixedly corresponds to a bit string smaller in length than the bit string of the candidate 

input data, comparing the converted bit strings with each other, and outputting therefrom one 

of the bits strings having a smaller length; and 

5 an output section for outputting the bit string converted by the compression control 

section. 

In another aspect, the invention. further provides a data processing apparatus, 

comprising: 

a first table in which a bit string of each conversion candidate input data beforehand 

1 O fixedly corresponds to a bit string smaller in length than the bit string of the candidate input data; 

a data compressing section for converting data including a first bit string according to 

a dictionary into a second bit string, the dictionary being generated with empty or a 

predetermined :fundamental bit string and being expanded by registering bit strings in the input 

data according to predetermined rules, the second bit string smaller in length than the first bit 

15 string; converting the bit string of the data into a third bit string smaller in length than the first 

bit string according to the table, comparing the converted bit strings with each other, and 

outputting as a compressed and converted bit string therefrom one of the bits strings having a 

smaller length; 

a second table in which each compressed and converted bit string beforehand fixedly 

20 corresponds to the bit string of the original data; and 

a data. decompressing section for decompressing and converting the compressed and 

converted bit string into the bit string of the original data according to a predetermined rule and 

converting the compressed and converted bit string into the bit string of the original d,ata 

according to the table. 

25 In another aspect, the invention further provides a network system in which a plurality 

of data processing apparatuses are connected to each other for data communication via network 

transmission paths, wherein: 

first one selected from the plural data processing apparatuses includes: 

table in which a bit string of each candidate data beforehand fixedly corresponds to a bit 

30 string smaller in length than the bit string of the candidate input data; 
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a process control section for converting transfer data including a first bit string according 

to a dictionary. into a second bit string, the dictionary being generated with empty or a 

predetermined fundamental bit string and being expanded by registering bit strings in·the input 

data according to predetermined rules, _the second bit string smaller in length than the first bit 

5 string; converting the bit string of the transfer data into a third bit string smaller in length than 

the first bit string according to the table, comparing the converted bit strings with each other, and 

outputting as a compressed and converted bit string therefrom one of the bit strings having a 

smaller length; 

a data transfer section for tra.nSmitting as transfer data to the network the compressed 

10 and converted bit string from the process control section; and 

15 

second one arbitrarily selected from the plural data processing apparatus includes: 

a data receiving section for receiving the compressed data from the data transfer section; 

a table in which each compressed and converted bit string beforehand fixedly corresponds 

to the bit string of the original data; and 

a process control section for decompressing and converting the compressed and 

converted bit string received via the network into the bit string of the original data according to 

a decompression dietionary being expanded according to predetermined rules and decompressing 

and. converting the compressed and converted bit string into the bit string of the original data 

20 according to the table. 

In another aspect, the invention further provides a network system in which a plurality 

of data processing apparatuses are connected to· each other for data communication via 

network transmission paths, wherein: 

each of at least two data processing apparatuses selected from the plural data 

25 processing apparatuses for data communication therebetween includes: 

a table in wl;tich a bit string of each conversion candidate data beforehand fixedly 

corresponds to a bit string smaller in length than the bit string of the conversion candidate input 

data; 

a first process control section for converting transfer data including a first bit string · 
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according to a dictionary into a second bit string, the dictionary being generated with empty or 

a predetennined fundamental bit string and being expanded by registering bit strings in the input 

data according to predetermined rules, the second bit string smaller in length than the first bit 

string; converting the bit string of the transfer data into a third bit string smaller in length than 

5 the first bit string according to the table, compressing and converting the transfer data according 

to a combination of the converted bit strings, and outputting therefrom data thus converted; 

a data transfer section for transmitting as transfer data to the network the compressed 

and converted bit string from the first process control section; and 

a data receiving section for receiving via the network the compressed data from the 

I 0 communicating one of the data processing apparatuses; and 

a second process control section for decompressing and converting the compressed and 

converted bit string received by the data receiving section into the bit string of the original data 

aecording to a decompression dictionary being expanded according to predetermined rules and 

decompressing and converting the compressed and converted bit string into the bit string of the 

15 original data according to the table. 

In another aspect, the invention further provides a storage media storing therein a· 

program for converting data including a first bit string into a second bit string, the second bit 

string smaller in length than the first bit string, wherein the program includes: 

converting data including a first bit string according to a dictionary into a second bit 

20 string, the dictionary being generated with empty or a predetermined :fundamental bit string and 

being expanded by registering bit strings in the input data according to predetermined rules, the 

second bit string smaller in length than the first bit string and converting data into a third bit 

string smaller in length than the first bit string according to a table in which a bit string of each 

candidate input data beforehand fixedly corresponds to a bit string smaller in length than the bit 

25 string of the candidate input data; 

comparing the converted bit strings with each other; and 

outputting as a compressed and converted bit string therefrom one of the bits strings 

having a smaller length as a result of the comparison. 

In another aspect, the invention further provides a storage media storing therein a 

·30 program for converting data including. a first bit string according to a dictionary into a second 
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·bit string, the dictionary being generated with empty or a predetermined fundamental bit string 

and being expanded by registering bit strings in the input data according to predetermined rules, 

the second bit string smaller in length than the first bit string and converting the data into a third 

bit string smaller in length than the first bit string according to a table in which a bit string of each 

5 candidate input data beforehand fixedly corresponds to a bit string smaller in length than the bit 

string of the candidate input data, and decompressing and converting the compressed and 

converted data into the original data according to a combination of the converted bit .strings, the 

program comprising: 

decompressing and converting a partial bit string of the compressed and converted bit 

10 string, the partial bit string compressed and converted according to the dictionary, thereby 

obtaining the bit string of the original data according to a decompression dictionary being 

expanded according to predetermined rules; and 

decompressing and converting a partial bit string of the compressed and converted bit 

string, the partial bit string compressed and converted according to the table, thereby obtaining 

15 the bit string of the original input data according to a table in which each compressed and 

converted bit string as candidate data beforehand fixedly corresponds to the bit string of the 

original input data. 

In another aspect, the invention further provides a compressed data layout of data 

. compressed according to a combination of a plurality of compression processes partially different 

20 from each other, wherein 

each portion of the data includes a code identifying one of the plural processes having 

processed the pertinent portion and a bit string compressed by the compression process identified 

by the code; 

one of said processes effecting compression according to a· dictionary, the dictionary 

25 being generated with empty or a predetermined fundamental bit string and being expanded by 

registering bit strings in the input data according to predetermined rules, and another of said 

processes effecting compression according to another dictionary beforehand being predefined 

in a fixed configllra.tion. 

In another aspect, the invention further provides a data signal for transmitting via a 

30 network data compressed according to a combination of a plurality of compression processes 
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each portion of the data includes a code identifying one of the plural processes having 

processed the pertinent portion and a bit string compressed by the compression process identified 

by the code; 

5 one of said processes effecting compression according to a dfotionary, the dictionary 

being generated with empty or a predetermined fundamental bit string and being expanded by 

registering bit strings in the input data according to predetermined rules, and another of said 

processes effecting compression according to another dictionary beforehand being predefined 

in a fixed configuration. 

10 Embodiments of the present invention to provide a method of and an apparatus for 

compressing data capable of compressing data with a high compression ratio. 

Embodiments of the invention provide a method of and an apparatus for compressing 

data in which the compression ratio is not decreased in the first portion of the input data. 

Embodiments of the invention provide a method of and an apparatus capable of 

15 preventing the decrease in the compression ratio caused by small character strings appearing with 

a high frequency and occupying a large area of the dictionary. 

Embodiments of the invention provide a method of and an apparatus for decompressing 

the compressed data. 

Embodiments of the invention provide a method of and an apparatus for processing data 

20 including the data compressing and decompressing functions. 

Embodiments of the invention provide a network system including the data compressing 

and decompressing functions. 

Embodiments of the invention utilise a dynamic dictionary and a static dictionary in 

25 combination in which. the contents of the static dictionary are not changed. There may be 

registered to the static dictionary are relatively long character strings having a high appearance 

frequency and indices thereof. Compressed data may include the index data of the. dynamic 

dictionary as well as the index of the static dictionary. 

Specifically, there may be outputted a code indicating either one of the input character 

30 string (to be referred to as an input bit string herebelow), index of the dynamic dictionary, index 



of the static dietionary and a code denoting the dynamic or static dictionary to be used in the 

decoding operation. In this process, the length of the codes of input bit string is stored. In the 

retrieval through the static dictionary, at least one of the lengths of codes of indices matching 

with the input bit string may be stored. Similarly, in the retrieval through the dynamic dictionary, 

5 the code length of index matching with the input bit string may be stored. The shortest one 

selected from the codes of input bit string and codes of the indices above may be outputted as 

compressed data. 

In addition, there may be employed a method in which when there is retrieved an 

objective bit string in the static dictionary, the index of the static dictionary is outputted. 

I 0 Moreover, there may be adopted a dictionary switching method in which for a portion 

for which the data compression using indices of the dynamic dictionary cannot be carried out, 

namely, the first portion of the input data, for example, the leading 500 bytes thereof may be 

encoded using the codes of the input bit string or indices of the static dictionary. 

Either one of these methods may address the problem (1) above. 

15 Second, in order to address the problem (2), there may be employed either one of the 

following procedures including <D character strings having a low utilization frequency or degree 

are not registered to the dynamic dictionary and (2) an overflow event from the dictionary is 

forecast to thereby delete character strings with a low usage degree from the dynamic dictionary. 

In the procedure <D, specifically, the input bit string matching a data item in the static 

20 dictionary may not be registered to the dynamic dictionary. 

Furthermore, there may be utilized a procedure in which the index used in the registration 

of the input bit string to the dynamic dictionary is investigated in advatlce to enclose the pertinent 

index into output data. When the index of the dynamic dictionary is resultantly smaller than that 

of the dynamic index, the registration thereof may be carried out. 

25 Additionally, at least one selected fiom attribute information of the static dictionary, 

appearance probability, and relationship between bit strings may be used as additional 

inforination so as to register the input bit string according to the additional information. 

In the procedure (2), concretely, each bit string of the static dictionary may be defined in 

connection with at least one of the additional information items including the attribute 

30 information, appearance probability, and relationship between bit strings such that at least orie 
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of the bit strings with a low usage degree may be deleted from the dynamic dictionary according 

to the additional information. 

Moreover, there may be employed a process in which either one of the· upper-limit value 

of the size of dynamic dictionary and that of the number of registered bit strings and either one 

5 of the current value of the size of dynamic dictionary and that of the number of registered bit 

strings are stored. At an overflow event in which the current value exceeds the upper-limit 

value, the system may refer to the additional information of the bit string in the static dictionary 

so as to delete the bit string from the dynamic dictionary according to the result of the referring 

operation. 

10 The problem (2) may be addressed by either one of the processes above. 

When the data compression method and apparatus are implemented according to the 

present invention, it may be necessary to configure a static dictionary including bit strings havfug · 

a high appearance frequency. In a favorable exemplary configuration of the present invention, 

the static dictionary includes at least either one selected from a group including at least one 

15 unitary word of natural languages such as English and Japanese or a portion thereof, at least one 

reserved word of the program language or a portion thereof, and at least one instruction word 

of the machine language or a portion thereof. Particularly, the contents of the static dictionary 

may include character strings of natural languages or character strings as nominal expression of 

natural languages. Adding attribute information to the character strings, there may be defined 

20 the part of speech, inflection of word forms, meaning of words, expre~sions, and the like. 

In a case in which the data compression method and apparatus of the present invention 

are implemented, careful consideration may be given to the table configurations of the static and 

dynamic dictionaries and the selection of programs handling the respective dictionaries. In a 

particularly exemplary favorable structure of the data compression apparatus, there are included 

25 a dynamic dictionary including a maximum of 210 to 25 (lK to 32K) indices and a· static 

dictionary including a maximum of212 to 217 (4K to 128K) indices. In addition, there may be 

provided an initialization screen to select a program to generate the static dictionary, a program 

to resister input bit strings to the dynamic dictionary, and a program to delete registered bit· 

strings from the dynamic dictionary so as to set data compression conditions for the static and 

30 dynamic dictionaries. 
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Furthermore, when implementing the data compression method and apparatus of 

embodiments of the present invention, it may be necessary to share the static dictionary between 

the compression source and destination. In accordance with embodiments of the present 

invention, the data compression may be conducted in a file transfer operation via a network. The 

5 data compression may be accomplished in the following exemplary configuration. When the 

apparatus of the decode destination can be identified, there is adopted a procedure in which prior 

to the use of the static dictionary, the shared use of static dictionary is confirmed. Alternatively, 

there may be provided a general index for the static dictionary. In this situation, the compression 

source compresses the data to be encoded into the general purpose index in accordance with an 

· 10 index unique to the compressor and then transfers the compressed data to the decode destination. 

The data may then be converted in accordance with the general index into an index unique to the 

decoder. 

As above, according to the data compression method of embodiments of the present 

invention, the data compression ratio can be increased when compared with the data compression 

15 method using only the dynamic dictionary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the present invention will become· apparent 

by reference to the following description and accompanying drawings wherein: 
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when the index of the dynamic dictionary is smaller than that of the static dictionary for the 

input bit string. This minimizes the size of the dynamic dictionary. In particular, an index 

of a bit string matching an item in the static dictionary is outputted as compressed data and 

is not additionally registered to the dynamic dictionary. This reduces the dynamic dictionary 

5 size and the index length, leading to the improvement of the data compression ratio. 

Furthermore, in an operation to sequentially registering input bit strings to the dynamic 

dictionary, when the data volume of the dynamic dictionary reaches a predetermined data 

volume, the registration of another input string is inhibited and/or bit strings having a low 

utilization degree or frequency are deleted from the dynamic dictionary when necessary. This 

10 advantageously solves the problem of the overflow of bit strings from the dynamic dictionary. 

While the present invention has been described with reference to the particular 

illustrative embodiments, it is not to be restricted by those embodiments but only by the 

appended claims. It is to be appreciated that those skilled in the art can change or modify the 

embodiments without departing from the scope and spirit of the present invention. 

15 Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will 

be understood to imply the inclusion of a stated integer or step or group of integers or steps 

but not the exclusion of any other integer or step or group of integers or steps. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A data compression method, comprising the steps of: 

decomposing input data into at least one input bit string; 

5 conducting a string retrieval through a first dictionary for the input bit string, the first 

dictionary including table data including bit strings associated respectively with indices each 

being shorter than the associated bit string; 

registering the input bit string to the first dictionary according to a result of the 

retrieval; 

10 converting the input bit string into a code of the input bit string or an index of the first 

dictionary corresponding to the input bit string, thereby outputting the attained code or index 

as compressed data; 

conducting a string retrieval through a second dictionary for the input bit string, the 

second dictionary having a predetermined fixed configuration defining input candidate bit 

15 strings and corresponding indices thereof; 

20 

comparing the input bit string with the input candidate bit strings in the second 

dictionary; and 

registering the input bit string to the first dictionary according to a result of the 

comparison. 

2. · A data compression apparatus in which input data is decomposed into input bit strings 

to conduct. a string retrieval through a first dictionary for the input bit string, the first 

dictionary including a table data including bit strings associated respectively with indices each 

being shorter than the associated bit string, the input bit string is registered to the first 

25 dictionary according to a result of the retrieval, and the input bit string is converted into an 

index of the first dictionary corresponding to the input bit string and the attained code or 

index is outputted as compressed data, comprising: 

a second dictionary having a predetermined fixed configuration defining input 

candidate bit strings and corresponding indices thereof; 

30 means for generating the second dictionary; 
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means for referring to the contents of the second dictionary; 

decision means for deciding whether or not a bit string is required to be registered to 

the first dictionary, thereby registering the input bit string to the first dictionary according to 

a result from the decision means. 

3. A data compression method, comprising the steps of: 

decomposing input data into input bit strings; 

conducting a string retrieval through a first dictionary for the input bit string, the first 

dictionary including table data including bit strings associated respectively with indices each 

10 being shorter than the associated bit string; 

registering the input bit string to the first dictionary according to a result of the 

retrieval; 

ccinverting the input bit string into a code of the input bit string or an index of the first 

dictionary corresponding to the input bit string, thereby outputting the attained code or index 

· 15 as compressed data; wherein 

the step of outputting the compressed data outputs either one of the codes including 

the code of the input bit string, the index of the first dictionary, and an index of a second 

dictionary having a predetermined fixed configuration defining input candidate bit strings and 

corresponding indices thereof and a code specifying the first or second dictionary to be 

20 employed as a dictionary for a decoding operation:. 

4. A data compression method, comprising the steps of: 

decomposing input data into input bit strings; 

conducting a string retrieval through a first dictionary for the input bit string, the first 

25 dictionary including table data including bit strings associated respectively with indices ea,ch 

being shorter than the associated bit string; 

registering the input pit string to the first dictionary according to a result of the 

retrieval; 

converting the input bit string into a code of the input bit string or an index of the first 

30 dictionary corresponding to the input bit string, thereby outputting the attained code or the 
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index as compressed data; 111111111111111111111111111111 
storing a length of the code of the input bit string; * C L M S * 

storing a length of an index corresponding to at least either one of the first dictionary 

of which a bit string matches the input bit string and a second dictionary having a 

5 predetermined fixed configuration defining input candidate bit strings arid corresponding 

indices thereof, wherein 

the step of outputting the compressed data outputs either one of the codes including 

the input bit string and the index, the code having a smaller length. 

10 5. A data compression method according to Claim 3, further including the step of 

outputting the index of the second dictionary as the compressed data when a bit string 

~tching ·the input bit string is retrieved from the second dictionary. 

6. A data compression method according to Claim 3, further including the steps of: 

15 memorizing the threshold number of bits for initiating the output of the index of the 

first dictionary; 

calculating the number of bits processed up to a current point of time according to at 

least either one of the number of bits of the input bit string and the number of inputs; and 
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.. '.:~ outputting the index of the first dictionary 

as the compressed data when the number of processed bits 

exceeds ·the threshold number of bits. 

1. A data compression method according to Claim 

1, further including the step of skipping the registra­

tion of the input bit string to the first dictionary 

when a bit string matching the input bit string is 

detected in the second dictionary. 

8. A data compression method according to Claim 

1, wherein: 

the step of comparing the input bit string 

with a bit string of the second dictionary memorizes a 

length of a first index matching with the input bit 

string in the second dictionary1 and 

the step of registering the input bit string 

to the first dictionary calculates a length of a second 

index in association with the registration to the fitst 

dictionary and registers the second index to the first 

~ictionary when the second index is shorter than the 

first index. 

9. A data compressing apparatus according to 

Claim 2, wherein the second dictionary includes 

character strings of at least one kind selected from at 

least one word or a portion thereof of 

language such as English or Japanese, 

reserved word or a portion thereof of 

language, and at least one instruction 

thereof of a machine language, 

a natural 

at least one 

a program 

_or a portion 
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the dictionary including at least one 

additional information selected from attribute 

information of the character string, an appearance 

probability thereof, and a relationship between the 

character strings. 

10. A data compressing apparatus according to 

Claim 9, wherein: 

the second dictionary includes a character 

string of a natural language or a character string in an 

regular expression of a natural language; 

the attribute information defines parts of 

speech, inflections of words, meanings of words; and 

the relationship between the character strings 

defines expressions or uses of words. 

11. A data compression method according to Claim 

1, wherein: 

the step of defining before data is inputted 

the bit strings as input candidates and indices thereof 

~o generate the second dictionary defines together with 

the bit string and index at least one of additional 

information selected from attribute information of the 

bit string, appearance probability thereof, and a 

relationship between the bit strings; 

the step of comparing _the input bit string 

with a bit string of the second dictionary memorizes the 

additional information of the input bit string; and 

the step of registering the input bit to the 

first dictionary skips the registration of the input bit 
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string according to the additional information of the 

second dictionary. 

12. A da.ta compression method according to Claim 

1, wherein: 

the step of defining before data is inputted 

the bit strings as input candidates and indices thereof 

to generate the second dictionary defines together with 

the bit string and index at least one of additional 

information selected from attribute information of the · 

bit string, appearance probability thereof, and a 

relationship between the bit stringsJ 

the step of comparing the input .bit string 

with a bit string of the second dictionary memorizes the 

additional information of the. input bit stringJ and 

the step of registering the input bit to the 

first dictionary deletes at least one bit string 

according to the additional information of the second 

dictionary. 

13. A data compressing apparatus according to 

Claim 2, wherein the second dictionary includes at least 

one of additional information selected from attribute 

information of the bit string, appearance probability 

thereof, and a relationship between the bit strings, the 

apparatus further including: 

at least one deleting means for deleting 

registered bit strings from the first dictionary 

according to the additional information of the second 

dictionaryJ and 
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retrieving means for memorizing at least one 

selected from an upper-limit value of a usage size of 

the first dictionary and an upper-limit value of the 

number of registered bit strings and retrieving the 

input bit string from the firs dictionary, 

the deleting means executing detecting means 

for detecting an event that the accumulated number of 

input bit strings exceeds the upper-limit value and the 

deleting means for deleting at least one bit string from 

the first dictionary by referring to the additional 

information of the second dictionary. 

14. A data compressing apparatus according to 

Claim 2, further including an initializing screen for 

selecting for a program of the generating means to 

generate the second dictionary, a program thereof to 

register the input bit string to the first dictionary, 

or a program thereof to delete registered bit string 

from the first dictionary, thereby setting a condition 

for data compression. 

·1s. A data compressing apparatus according to 

Claim 2, wherein: 

the first dictionary includes a maximum of 21° 

to 215 indices1 and 

the second dictionary includes a maximum of 

212 to 217 indices • 

. 16. A data compression method, comprising the 

steps of: 

decomposing input data into input bit strings1 
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generating a first dictionary with empty or predetermined fundamental bit strings; 

retrieving the input bit string from the first dictionary; 

registering the input bit string to the first dictionary; 

encoding at least either one of the input bit string. and a bit string of the first dictionary 

5 and outputting a result of the encoding as compressed data; 

10 

defining, before data is inputted, bit strings as input candidates and indices thereof and 

thereby generating a second dictionary; and 

confirming existence of a dictionary of which the contents are substantially equal to 

that of the second dictionary and outputting indices of the first and second dictionaries. 

17. A.data compressing apparatus· for use in a distributed system including at least one 

data compressing apparatus and at least one data decoding apparatus, 

the data compressing apparatus compressing data using first and second dictionaries, 

the first dictionary being generated with empty or a predetermined fundamental bit string and 

15 being exl>anded by . registering bit strings in the input data, and the second dictionary 

. befo~hand being predefined in a fixed configuration, 

the data decoding apparatus decoding data using ttre first dictionary and a third 

dictionary which is totally or partly different from the second dictionary, 

the data compressing apparatus including: 

20 encoder means for converting data into a general index independent of the second 

dictionary; and 

data transfer means for transmitting the general index therefrom, 

the data decoding apparatus including: 

data transfer means for receiving the general index; and 

25 decoding means for transfonning the general index into an index of the third 

dictionary. 

18. A data compression method of compressing and converting data including a first bit 

· string into a second bit string, the second. bit string smaller in length than the first bit string, 

30 comprising the steps of: 



I 1111111 111111 11111 11111 II 1111 
* C L M S * - 55 - Substitute sheet - 25 March 1 999 

converting the data including a first bit string according to a dictionary into a second 

bit string, the dictionary being generated with empty or a predetermined fundamental bit 

string and being expanded by registering bit strings in the input data according to 

predetermined rules, the second bit string having a smaller length than the first bit string,. 

5 converting the data into a third bit string snialler in length than the first bit string 

according to a table in which a bit string of each candidate input data beforehand fixedly 

corresponds to a bit string smaller in length than the bit string of the candidate input data; 

comparing the second bit string with the third bit string; 

deciding one of the bit strings smaller in length as a result of the comparison and 

IO outputting the bit string as a compressed and converted bit string. 

19. A data compression method according to Claim 18, further including the step of 

outputting, when the bit strings are substantially equal to each other as a result of the 

comparis0n, a predetermined one of the results of conversion as a compressed and converted 

15 bit string. 

20. A data decompression method of decompressing compressed and converted data into 

original data in which the original data including a first bit string is converted into a second 

bit string, according to a dictionary, the dictionary being generated with. emj>ty or a 

20 predetermined fundamental bit string and being expanded. by registering bit strings in the 

input data according to predetermined rules, the second bit string smaller in length than the 

first bit string and the original data is converted into a third bit string smaller in length than 

the first bit string according to a table in which a bit string of each candidate input data 

beforehand fixedly corresponds to a bit string smaller in length than the bit string of the 

25 candidate input data, thereby converting the original data into the compressed and converted 

data, comprising the steps of; 

decomposing and converting a partial bit string of the bit string resultant from the 
., 

compression and conversion according to. the dictionary intQ a bit string of the original data 

according to a ·decompression dictionary being expanded. according to predetermined rules; 

30 and ··· 
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decompressing and converting the compressed and converted bit string thus convei.ted 

according to the table into a bit"string of the original input data according to a table in which 

each candidate compressed string fixedly corresponds to the bit string of the original input 

data. 

21. A data decompression method according to Claim 20, wherein: 

the table for use "in the compression and conversion and the table for use in the 

decompression and conversion are· of a similar layout, 

the table being employed in the compression and conversion for attaining a short bit 

10 string in relation to the bit string of the candidate input data, 

the table being utilized in the decompression and conversion for obtaining the bit 

string of the original input data as the candidate in relation to the short bit string thus 

compressed. 

15 22. A data decompression method according to Claim 20, wherein the table for use in the 

compression and conversion and the table for use in the decompression and conversion are 

copies of an original table. 

· 23. A data compressing apparatus, comprising: 

20 a first data compressing section for converting input data including a first bit string 

into _a second bit string according to a dictionary'· the dictionary being generated with empty 

or a predetermined fundamental bit string and being expanded by registering bit strings in the 

input data according to predetermined rules, the second bit string smaller in length than the 

first bit string; 

25 a second data compressing section for converting the input data into a third bit stclng 

smaller in length than the first bit string according to a table in which a bit string of each 

candidate input data beforehand fixedly corresponds to a bit string smaller in length than the 

bit string of the candidate input data; and 

a compression control section for converting the input data into a bit string smaller in 

30 .length than the bit string of the input data by the first and second data compressing Sections. 
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24. A data compressing apparatus according to Claim 23, wherein the compression control 

section compares the bit string converted by the first data compressing section with that 

converted by the second data compressing section and outputting one of the bits strings having 

a smaller length. 

25. A data decompressing apparatus for decompressing compressed and converted data 

into original data compressed and converted by a first data compressing section and. a second 

data compressing section, the first data compressing section converting· input data including 

a first bit string into a second bit string according to a dictionary, the dictionary being 

10 generated with empty or a predetermined fundamental bit string and being expanded. by 

registering bit strings in the input data aecording to predetermined rules, the second bit string 

being smaller in length than the ·first bit string, the second. data compressing section 

converting the bit string of the input data into a third bit string smaller in length than the first 

bit string according to a table in which a bit string of each candidate input data beforehand 

15 fixedly corresponds to a bit string smaller in length than the bit string of the cai;ididate input 

· data, comprising: 

a first data decompressing section for decompressing and converting the compressed 

and converted bit· string into the bit string of the original input data according to a 

decompression dictionary being expanded according to predetermined rules; 

20 a second data decompressing section for decompressing the compressed and converted 

bit ~tring into the bit string of the original input data according to a table in which. the 

compressed and converted bit string as an input candidate beforehand fixedly corresponds to 

the bit string of the original input data; and 

an decompression control section for decompressing the compressed and converted bit 

25 string into the bit string of the original input data according to the first and second data· 

compressing sections. 

26. A data decompressing apparatus according to Claim 25, wherein: 

the table of the second data compressing section and that of the second data 

30 decompressing section are similar in layout to each other; 
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the second data compressing section obtains a short bit string from the bit string of the 

input data as an input candidate according to the table thereof; and 

the second data decompressing section attains according to the table thereof the bit 

string of the origirial input data as the input candidate from the short string compressed. 

27. A data decompressing apparatus according to Claim 25, wherein the table of the 

second data compressing seetion is substantially equal to that of the second data 

decompressing section. 

10 28. A data processing apparatus, comprising: 

an input section for receiving data as an input thereto; 

a first data compressing section for converting input data from the input section 

including a first bit string converting the data including a first bit string according to a 

dictionary into a second bit string, the dictionary being generated with empty or a 

1 S predetermined fundamental bit string and being expanded by registering bit strings in the 

input data according to predetermined rules, the second bit string smaller in length than the 

first bit string; 

a second data compressing section for converting the input data into a third bit string 

smaller in length than the first bit string according to a table in which a bit string of each 

20 candidate input data beforehand fixedly corresponds to a bit string smaller in length than the 

bit s~ng of the candidate input data; 

· a compression control section for converting the input data into a bit string smaller in 

length than the bit string of the input data by the first· and second data compressing sections; 

and 

25 an output section for outputting the bit string converted by the compression control 

section. 

29. A data compressing apparatus according to Claim 28, wherein the compression 

controller compares the bit string converted by the first data compressing section with that 

30 converted by the second data compressing section and outputs one of the bit strings having 
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a smaller length. 

30. A data processing apparatus receiving as an input thereto data compressed and 

converted by a first data compressing section and a second data compressing section, the first 

5 data compressing section converting input data including a first bit string according to a 

dictionary into a second bit string, the dictionary being generated with empty or a 

predetermined fundamental bit string and· being expanded by registering bit strings in the 

input data according to predetermined rules, the second bit string being smaller in length than 

the fust bit string, the second data compressing section converting the bit string of the input 

1 O data into a third bit string smaller in length than the first bit string according to a table in 

which a bit string of each candidate input data beforehand fixedly corresponds to a bit string 

smaller in length than the bit string of the candidate input data, comprising: 

a first data decompressing section for decompressing and converting the compressed 

and converted bit string into the bit string of the original input data according to a 

15 decompression dictionary being expanded according to predetermined rules; 

a second data decompressing section for decompressing the compressed and converted 

bit string into the bit string of the original input data according to a table in which the 

compressed and converted bit string as an input candidate beforehand fixedly corresponds to 

the bit string of the original input data; and 

20 an decompression control section for decompressing the compressed and converted bit 

string into the bit string of the original input data according to the first and second data 

compressing sections. 

31. Adata processing apparatus according to Claim 30, wherein: 

25 the table of the second data compressing section and that of the second data 

decompressing section are similar in layout to each other; 

the second data compressing section obtains a short bit string from the bit string of the 

input data as an input candidate according to the table thereof; and 

the second data decompressing section attains according to the table thereof the bit 

30 string of the original input data as the input candidate from the short string compressed. 
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32. A data processing apparatus, comprising: 

an input section for receiving data as an input thereto; 

a process control section for converting input data from the input section including a 

first bit string according to a dictionary into a second bit string, the dictionary being generated 

5 with empty or a predetermined fundamental bit string and being expanded by registering bit 

strings in the input data according ta predetermined rules, the second bit string smaller in 

length than the first bit string; converting the input data into a third bit string smaller in length 

than the first bit string according tO a table in which a bit string of each candidate input data · · 

beforehand fixedly corresponds to a bit string smaller in length than the bit string of the 

10 candidate input data, comparing the converted bit strings with each other, and outputting 

therefrom one of the bits strings having a smaller length; and 

an output section for outputting the bit string converted by the compression control 

section. 

15 33. A data processing apparatus, comprising: 

an input section for receiving data as an input thereto; 

a table in which a bit string of each candidate input data fixedly corresponds to a bit 

string smaller in length than the bit string of the candidate input data, 

a process control section for converting input data from the input section including a 

20 first bit string according to a dictionary into a second bit string, the dictionary being generated 

with empty or a predetermined fundamental bit string and being expanded by registering bit 

strings in the input data according to predetermined rules, the second bit string smaller in 

length than the first bit string; converting the input data into a third bit string smaller in length 

than the second bit string according to a table in which a bit string of each candidate input 

25 data beforehand fixedly corresponds to a bit string smaller in length than the bit string of the 

candidate input data, comparing the converted bit strings with each other, and outputting 

therefrom one of the bits strings having a smaller length; and 

·30 

an output section for outputting the bit string converted by the compression control 

section. 
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34. A data processing apparatus, comprising: . 

a first table in which a bit string of each conversion candidate input data beforehand 

fixedly corresponds to a bit string smaller in length than the bit string of the candidate input 

data; 

5 a data compressing section for converting data including a first bit string according 

to a dictionary into a second bit string, the dictionary being generated with empty or a 

predetermined fundamental bit string and being expanded by registering bit strings in the 

input data according to predetermined rules, the second bit string smaller in length than the 

first bit string; converting the bit string of the data into a third bit string smaller in length than 

10 the first bit string according to the table, comparing the converted bit strings with. each other, 

and outputting as a compressed and converted bit string therefrom one of the bits strings 

having a smaller length; 

a second table in which each compressed and converted bit string beforehand fixedly 

corresponds to the bit string of the original data; and 

15 a data. decompressing section for decompressing and converting the compressed and 

converted bit string into the bit string of the original data according to a predetermined rule 

and converting the compressed and converted bit string into the bit string of the original data 

according to the table. 

20 35. A data decompressing apparatus according to Claim 34, wherein: 

the first and second tables are substantially equal to each other; 

the data compressing section obtains a short bit string from the bit string of the input" 

data as an input candidate according to the table thereof; and 

the data decompressing section attains according to the table thereof the bit string of 

25 the original input data as the input candidate from the short string compressed. 

36. A network system in which a plurality of data processing apparatuses are connected 

to each other for data communication via network transmission paths, wherein: 

first one selected from the plural data processing apparatuses includes: 

30 table in which a bit string of each candidate data beforehand fixedly corresponds to 
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· a bit string smaller in length than the bit string of the candidate input data; 

a process control section for converting transfer data including a first bit string 

according tO a dictionary into a second bit string, the dictionary being generated with empty 

or a predetermined fundamental bit string and being expanded by registering. bit" strings in the 

5 input data according to predetermined rules, the second bit string smaller in length than the 

first bit string; converting the bit string of the transfer data into a third bit string smaller in 

length than the first bit string according to the table, comparing the converted bit strings with 

each other, and outputting as a compressed and converted bit string therefrom one of the bit 

strings having a smaller length; 

I 0 a data transfer section for transmitting as transfer data to the network the compres8ed 

and converted bit string from the process control section; and 

second one arbitrarily selected from the plural data processing apparatus includes: 

a _data receiving section for receiving the compressed data from the data transfer 

section; 

15 a table in which each compressed and converted bit string beforehand fixedly 

corresponds to the bit string of the original data; and 

a process control section for decompressing and converting the compressed and 

converted bit string received via the network into the bit string of the original data ~~ording 

to a decompression dictionary being expanded according to predetermined rules and 

20 decompressing and converting the compressed arid converted bit string into the bit string of 

the original data according to the table. 

37. A network system according to Claim 36, wherein: 

the tables respectively of the first and second ones of the plural data processing 

25 apparatuses are similar in layout to each other; 

the first one of the plural data processing apparatuses obtains a short bit string from 

the bit 
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string of the input data as an input candidate ~ccording 

to the table thereof 1 and 

the second one of the plural data processing 

apparatuses attains according to the table thereof the 

bit string of the original input data as the input 

candidate from the short string compressed. 

38. A network system according to Claim 36, 

wherein the tables respectively of the first and second 

ones of the plural data processing apparatuses are 

copies of an original table. 

39. A network system according to Claim 36, 

wherein; 

the plural data processing apparatuses 

includes at least one server1 and 

other data processing apparatuses copy the 

tables from the server and stores the copied tables 

therein. 

40. A network syetem according to Claim 36, 

wherein the compressed and converted data to be 

transferred from the data transfer section to the 

network is expressed in a cryptographic system. 

41. A network system in which a plurality of data 

processing apparatuses are connected to each other for 

data communication via network transmission paths, 

wherein: 

each of at least two data processing 

apparatuses selected from the plural data processing 
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apparatuses for data communication therebetween includes: 

a table in which a bit string of each conversion ·candidate data beforehand fixedly 

corresponds to a bit string smaller in length than the bit string of the conversion candidate 

input data; 

5 a first process control section for converting transfer data.including a first bit string 

according to a dictionary into a second bit string, the dictionary being generated with empty 

or a predetermined fundamental bit string and being expanded by registering bit strings in the 

input data according to predetermined rules,. the second bit string smaller in length than the 

first bit string; converting the bit string of the transfer data into a third bit string smaller in 

10 length than the first bit string according to the table, compressing and converting the transfer 

data according to a combination of the converted bit strings, and outputting therefrom data 

thus converted; 

15 

a data transfer section for transmitting as transfer data to the network the compressed 

and converted bit ·string from the first process control section; and 

a data receiving section for receiving via the network the compressed data from the 

communicating one of the data processing apparatuses; and 

a second process control section for decompressing and converting the compressed and 

converted bit string received by the data receiving section into the bit string of the original 

data according to a decompression dictionary being expanded according to predetermined 

20 rules and decompressing and converting the compressed and converted bit string into the bit 

string of the original data according to the table. 

42. A storage media storing therein a program for converting data including a first bit 

string into a second bit string, the second bit striilg smaller in length than the first bit string, 

wherein the program includes: 

25 converting data including a first bit string according to a dictionary into a second bit 

string, the dictionary being generated with empty or a predetermined fundamenial bit string 

and being expanded by registering bit strings in the input data according to predetermined. 

rules, the second bit string smaller in length than the first bit string and converting data into 

a third bit string smaller in length than the first bit string according to a table in which a bit 

30 string of each candidate input data beforehand fixedly corresponds to a bit string smaller in 
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length than the bit string of the candidate input data; 

comparing the converted bit strings with each other; and 

outputting as a compressed and converted bit string therefrom one of the bits strings 

having a smaller length as a result of the comparison. 

5 43. A storage media according to Claim 42, wherein a predetermined conversion result 

is outputted as the compressed and converted bit string when the converted bit strings are 

substantially equal to each other. 

44. A storage media storing therein a program for converting data including a first bit 

string according to a dictionary into a second bit string, the dictionary being generated with 

1 O empty or a precletennined fundamental bit string and being expanded by registering bit strings 

in the input data according to predetennined rules, the second bit string smaller in length than 

the first bit string and converting the data into a third bit string smaller in length than the first 

bit string_ according to a table in which a bit string of each candidate input data beforehand 

fixedly corresponds to a bit string smaller in length than the bit string of the candidate input 

1 S data, and decompressing and ~onverting the compressed and converted data into the original 

data according to a combination of the converted bit strings, the program comprising: 

decompressing and converting a partial bit string of the compressed and converted bit 

string, the partial bit string compressed and converted according to the dictionary_, thereby 

obtaining the bit string of the original data according to a decompression dictionary being 

20 expanded according to predetermined rules; and 

. decompressing and converting a partial bit string of the compressed and converted bit 

string, the partial bit string compressed and converted according to the table, thereby 

obtaining the bit string of the original input data according to a table in which each 

compressed and converted bit string as candidate data beforehand fixedly corresponds to the 

25 bit string of the original input data. 

45. A compressed data layout of data compressed according to a combination of a plurality 

of compression processes partially different from each other, wherein 

each portion of the data includes a code identifying one of the plural processes having 

processed the pertinent portion and a bit string compressed by the compression process 

30 identified by the code; 
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one of said processes effecting compression according to a dictionary, the dictionary 

being generated with empty or a predetermined fundamental bit string and being expanded 

by registering bit strings in the input data according to predetermined rules, and another of 

said processes effecting compression according to another dictionary beforehand being 

. 5 predefined in a fixed configuration. 

46. A data signal for transmitting via a network data compressed according to a 

combination of a plurality of compression processes partially different from each other, 

wherein 

each portion of the data includes a code identifying one of the plural processes having 

10 processed the pertinent portion and a bit string compressed by the compression process 

identified by the code; 

one of said processes effecting compression according to a dictionary, the dictionary 

being generated with empty or a predetermined fundamental bit string and being expanded 

by registering bit strings in the input data according to predetermined rules, and another of 

15 said processes effecting compression according to another dictionary beforehand being 

predefined in a fixed configuration. 
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