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DATA MANAGING METHOD AND APPARATUS, 

AND RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an improved data managing 

10 technique for managing data units which are subject to a 

predetermined order or sequence, such as data units whose contents 

are changed with a lapse of time, so as to enable a high-speed retrieval 

of such a data unit corresponding to a time point of an occurrence of 

change in contents. from among the data units. 

15 DESCRIPTION OF THE RELATED ART 

There has been known a data managing technique for managing 

data units subject to a predetermined seqq.ence so as to provide a 

logical data structure which meets a user's requirement. For example, 

it has been popularized in business enterprises· to manage data of all 

20 the employees using a data managing apparatus in the form of a 

computer. The employees' data is composed of records each including 

data units on those items, such as name, sex, address, date of birth, 

working section and title of an employee. It is normal that each record 

is changed in contents :wJ.th a lapse of time. As the cause of change, 

25 change in address, change in working section, promotion or the like 

may be cited. 
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When a record is changed in contents, it is preferable that the 

new contents are stored in addition to the old contents rather than 

merely replacing the old contents with the new contents, so that a 

record at a desired past time can be obtained upon request. In view of 

5 this, in the conventional technique, record storage locations are 

arranged in time sequence for storing records in turn, and a required 

recorci is read from the corresponding record storage location upon 

request. 

When it is necessary to check whether data on a particular item 

10 of a certain employee has been changed, comparison is made between 

adjacent data units on that particular item stored in time sequence so 

as to judge whether a data change has been caused. 

If a record to be checked is identified, an occurrence of data 

change is judged by comparing a data unit on the particular item of 

15 that record and a data unit on the particular item of a record stored 

adjacently thereto in time sequence. On the other hand, if a record to 

be checked is not identified, it is necessary to retrieve and read data 

units on the particular item with respect to all the records of the 

certain employee, and compare them between the adjacent records in 

20 turn. 

For example, for retrieving a record at a time point when data on 

item "title" of a certain employee was changed to "manager", it is 

necessary to check data units on item "title" in employee data of that 

employee in time sequence, thereby to identify the record which first 

25 stores "manager". Accordingly, in such a retrieval operation, it is 

necessary to compare records in tum in time sequence and identify a 
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record which first stores objective data. This is required because, for 

example, if data on item "address" is changed after the title is changed 

to "manager", a new record is added so that there exist a plurality of 

records in which the title is "manager". Thus, without comparing in 

5 turn the records in time sequence and identifying the record which 

first stores the objective data, there is a possibility that a record 

subsequent to a record which first stores "manager" is retrieved. 

Accordingly, when the employees1 data is large in amount or the 

number of records included in the employee data of each employee is 

10 large, the retrieval time is prolonged. The number of records may be 

increased as the number of items constituting a record is increased. 

As appreciated from the foregoing description, in the employees' 

data managed by the data managing apparatus, a plurality of items, 

i.e. a plurality of data units on those items, are handled as one unit, 

15 i.e. per record, so that actual recording or reading of data is performed 

per record. Therefore, for example, even if a user wishes to only obtain 

a data unit of a certain record with respect to a particular item, not 

only the data unit on the particular item but also data units on the 

other items are simultaneously read. Thus, as the number of items is 

20 increased, it takes more time to read one record, thereby to prolong the 

read time for such data that is unnecessary for a retrieval process. 

As described above, owing to the retrieval process following the 

sequence of data and the recording and reading of data per record, the 

time unnecessary for the retrieval process is prolonged as the number 

25 of records or items is increased, which may spoil the practicality of the 

conventional data managing apparatus. 
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SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to provide an 

improved data managing method which can solve one or more of the 

foregoing problems. 

5 It is another object of the present invention to provide an 

improved data managing apparatus which can solve one or more of the 

foregoing problems. 

It is another object of the present invention to provide a 

recording medium for reallzin~ the foregoing improved data managing 

10 method or apparatus using a computer. 

According to one aspect of the present invention, there is 

provided a data managing method for storing and reading data units 

subject to a predetermined sequence, the method comprising a 

recording step of comparing, every time a data unit is inputted, the 

15 inputted data unit with a data unit stored immediately before, and 

storing a change bit associated with the inputted data unit, the 

change bit set to a different value. between cases when both data units 

are the same with each other and when both data units differ from 

each other; and a retrieval step of referring to the change bits to 

20 identify a change point in values thereof, and retrieving a data unit 

corresponding to the change bit at the identified change point as a 

data unit whose contents have been changed. 

It may be arranged that the retrieval step checks the change bits 

in a predetermined retrieval direction and, when the change bit 

25 represents that both data units are the same with each other, the 

retrieval step ignores such a change bit. 
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It may be arranged that the retrieval step comprises a step of 

reading the change bits per given number for detecting whether the 

change point exists therein. 

According to another aspect of. the present invention, there is 

5 provided a data managing apparatus comprising a data file for storing 

records each of which includes at least one item for a corresponding 

data unit, the data units subject to a predetermined sequence; an 

index file associated with the item; and record control means for 

controlling storing into the data ftle and the index file, wherein, 

10 responsive to a request for recording a data unit with respect to the 

item, the record control means produces a new record including the 

requested data unit and stores the new record into the data file, and 

further stores a change bit into the index file, the change bit 

representing whether the requested data unit in the new record differs 

15 from a data unit stored immediately before with respect to the item. 

According to another aspect of the present invention, there is 

provided a data managing apparatus comprising a data file storing 

records each of which includes at least one item having a 

corresponding data unit, the data units subject to a predetermined 

20 sequence; an index file associated with the item and storing change 

bits representing whether the data units of the item have been 

changed in the predetermined sequence; and read control means for 

controlling reading from the data file and the index file, wherein, 

responsive to a retrieval request for a record whose data unit with 

25 respect to the item has been changed in contents, the read control 

means identifies the requested record based on the change bits stored 
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in the index file. 

It may be arranged that the data managing apparatus further 

comprises means for defining a relationship between information units 

for identifying the records stored in the data file and time information. 

5 units, wherein one of the records is identified based on corresponding 

one of the time information units. 

According to another aspect of the present invention, there is 

provided a computer-readable recording medium storing a program 

which causes a computer to execute the steps of forming a data file for 

10 storing records each of which includes at least one item for a 

corresponding data unit, the data units. subject to a predetermined 

sequence; forming an index file associated with the item; producing, 

responsive to a request for recording a data unit with respect to the 

item, a new record including the requested data unit; storing the new 

15 record into the data file; and storing a change bit into the index file, 

the change bit representing whether the requested data unit in the 

new record differs from a data unit stored immediately before with 

respect to the item. 

According to another aspect of the present invention. there is 

20 provided a computer-readable recording medium storing a program 

which causes a computer to execute the steps of forming a data file 

storing records each of which includes at least one item having a 

corresponding data unit, the data units subject to a predetermined· 

sequence; forming an index file associated with the item and storing 

25 change bits representing whether the data units of the item have been 

changed in the predetermined sequ,ence; referring, responsive to a 
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retrieval request for a record whose data unit with respect to the item 

has been changed in contents, to the change bits stored in the index 

file; and identifying the requested record based on the referred change 

bits. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from the 

detailed description given hereinbelow, taken in conjunction with the 

accompanying drawings. 

In the drawings: 

10 Fig. 1 is a block diagram showing a hardware structure ofa data 

managing apparatus according to a preferred embodiment of the 

present invention: 

Fig. 2 is a diagram showing an example of a data file stored in a 

storage of the data managing apparatus shown in Fig. 1; 

15 Fig. 3 is a diagram showing an example of an index file stored in 

the storage of the data managing apparatus shown in Fig. I; 

Fig. 4 is a flowchart showing a procedure of a data recording 

process according to the preferred embodiment of the present 

invention; 

20 Fig. 5 is a flowchart showing a procedure ofa change point 

retrieval process according to the preferred embodiment of the present 

invention; 

Fig. 6 is a diagram showing an example of a data file stored in 

the storage of the data managing apparatus shown in Fig. 1; 

25 Fig. 7 is a diagram showing an example of an index file stored in 

the storage of the data managing apparatus shown in Fig. 1; and 
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Fig. 8 is a flowchart showing a procedure of a retrieval process 

for counting the number of times of data changes according to the 

preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

5 Now, a preferred embodiment of the present invention will be 

· described hereinbelow with reference to the accompanying drawings. 

Fig. 1 shows a hardware structure of a data managing apparatus 

according to the preferred embodiment of the present invention. 

The data managing apparatus comprises a main controller (CPU: 

10 central processing unit) 1 for controlling an operation of the whole 

apparatus, a storage 2 connected to the CPU 1, an input device 3 for 

inputting a request from an operator, a display device 4 for displaying 

input or output data, an output device 5 for outputting read data to 

the exterior of the data managing apparatus, and an input/ output 

15 controller 6 for controlling input and output of data among the CPU I, 

the input device 3, the display device 4 and the output device 5. 

The CPU 1 reads a control program and an application program 

for executing a given control and process. 

The storage 2 is a fixed-type storage in the form of a magnetic 

20 storage such as a hard disk. or a semtconductor stor~e such as a 

RAM (random access memory), and stores therein various files and 

program codes. In this embodiment, the storage 2 stores therein a 

data file 2 I. an index file 22, a recording/ retrieval program 23 and a 

control program. These files and programs may be recorded in a 

25 portable recording medium, such as a flexible disk, optical disk, 

~agnet-optical disk, CD-ROM, CD-R, DVD or magnetic tape, in a 
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manner readable by the CPU 1. or may be installed into the storage 2 

from another apparatus via a communication means not shown. 

Details of the data file 21 and the index file 22 will be descrtbed later. 

The recording/retrieval program 23 serves to form a data 

5 recording module for implementing a data recording process and a data 

retrieval module for implementing a data retrieval process. 

It may be arranged that the control program executes part of a 

. process based on commands from the recording/retrieval program 23 

so that the foregoing modules are formed through the process, or that 

10 the foregoing modules are formed through cooperation between the 

recording/retrieval program 23 and another application. For brevity of 

description, explanation will be made assuming that the foregoing 

modules are formed only by the recording/retrieval program 23. 

The input device 3 comprises a keyboard and a mouse, and 

15 receives a data recording request or a data retrieval request from an 

operator. The display device 4 is in the form of a CRT (cathode ray 

tube) or FPD (flat panel display), and displays the contents of a data 

retrieval request or a process result on the data retrieval request. The 

output device 5 is in the form of a printer or the like, and outputs the 

20 process result to the exterior through printing or ~he like. The 

input/ output controller 6 notifies the data recording or retrieval 

request received at the input device 3 to the CPU 1, displays it on the 

display device 4, and sends the process result to the display device 4 or 

_ the output device 5 according to a request received at the input device 

25 3. 

Now, the data file 21 and the index file 22 will be described. 
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<Data File> 

Fig. 2 shows an example of the contents of the data file 21. The 

data file 21 is a file for storing various kinds of data subject to a 

predetermined order or sequence, per unit of a record. Each record is 

5 composed of data units corresponding to predetermined j.tems. In the 

example of Fig. 2, a record identified by record number 113", for 

example, is composed of a data unit Da3 corresponding to item "a", a 

data unit Db3 corresponding to item 11b 11
, a data unit Dc3 

corresponding to item "c", and a data unit Dd3 corresponding to item 

10 11d 11
• 

In items "a" to "d", data units corresponding to at least one of 

those items are stored following a predetermined sequence. As the . 

predetermined sequence, a time sequence in order of older data units 

or newer data units may be cited. As data stored in time sequence, the 

15 foregoing employees' data may be cited. Upon very occurrence of 

updating data, a new record is ·produced. Thus, "n" records from a 

record #I to a record #n are stored in the data file 21. As appreciated, 

in case of the employees' data, the data file 21 is provided per 

employee. 

20 <Index File> 

Fig. 3 shows an example of.the contents of the index file 22. 

The index ftle 22 is a ftle for recording or retrieving a time point of 

change in contents of data stored in the data file 21 following the 

predetermined sequence. 

25 The index file 22 shown in Fig. 3 corresponds to item "b" as an 

example. The index file 22 stores a change bit per record. wherein the 
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change bit represents whether a newly stored data unit and a data 

unit stored immediately before the newly stored data unit in the 

predetermined sequence differ from each other or not. Specifically, the 

change bit represents presence or absence of a change point in a 

5 predetermined sequence of data units on a corresponding item. 

Since the change bit is only required to show presence or 

absence of a change point, it is sufficient for the change bit to have a 

data volume of at least.one bit. Thus, in the example shown in Fig. 3, 

one bit is used for the change bit. For example, a change bit Bb3 

10 corresponding to a record #3 is set to 11 111 when a data unit Db3 

corresponding to item "b11 in the record #3 differs from a data unit Db2 

corresponding to item "b" in a record #2, while it is set to "0" when 

they are the same with each other. 

On the other hand, a change bit corresponding to a record·# 1 is 

15 set to "l" as a default value since the record # 1 is the first or initial 

record in the data file 21. 

The index file 22 is provided per item. Accordingly, for example, 

if data on items "b" and "c" are stored following the predetermined 

sequence, index files are provided for items "b" and "c", respectively. 

20 <Data Recording> 

Referring now to Fig. 4, the data recording process in this 

embodiment will be described. This process is executed by the 

foregoing data recording module. 

When a data unit _is inputted by an operator via the input device 

25 3, the inputted data unit is sent to the data recording module via the 

input/output controller 6 (step Sl). The data recording module judges 
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whether there exists a data file 21 corresponding to the inputted data 

unit in the storage 2 (step S2). For example, when the inputted data 

unit relates to a certain employee, it is judged whether there exists a 

data file corresponding to that employee, or, when the inputted data 

5 unit relates to a certain working location,. it is judged whether there 

exists a data file corresponding to that working location. 

If there exists the corresponding data file 21, a new record is 

produced and stored in the data file 21 (step S3). The new record 

includes the inputted data unit. With respect to those items other 

10 than the item corresponding to the inpu~ted data unit, the last data 

units are stored as they are in the new record. The new record is 

assigned a record number derived by adding 11 111 to the last record 

number, and stored in the data file 21 as the newest record. 

Then, it is judged whether there exists an index file. 22 

15 corresponding to the data file 21 in the storage 2 (step S4). 

If positive (Yes at step S4), the data unit stored at step S3 is 

compared with a data unit stored immediately before with respect to 

the item corresponding to the index file 22. Then, a new change bit is 

set to 11 l11 when both data units differ from each other, while it is set 

20 to 110 11 when both data units are the same with each other. The new 

change bit is stored in the index file 22 associated with the new record 

number assigned at step S3 (step S5). 

When there are a plurality of index files 22 corresponding to 

different items, respectively, data units are compared with each other 

25 per item. After storing the new change bit, the data recording process 

is finished. If no index file 22 exists corresponding to the data file (No 
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at step S4), the data recording process is finished without storing a 

new change bit. 

On the other hand, if no data file 21 exists corresponding to the 

inputted data unit (No at step 52), a new data file is produced for 

5 storing the inputted data uriit (step S6). The new data file may be 

produced by notifying the operator that no corresponding data file 

exists in the storage 2, and requesting the operator to input a 

command for producing a new data file. When the new data file 21 is 

produced, a record including the inputted data unit is produced and 

10 stored in the data file 21 as the first record. Since this is the first 

record, record number "l" is assigned thereto (step 57). Then, it is 

judged per item whether it is necessary to produce an index file 22 

(step SS). It may be arranged to request the operator to input a 

command upon producing the record at step S7 and, after producing 

15 and storing the record according to the operator's command, to 

confirm the operator per item about necessity for producing an index 

ftle. 

If one or more index files 22 are produced, a change bit of 11 l11 is 

stored as a default value corresponding to record number 11 l 11 in one or 

20 more index files 22 (step S9). After storing the change bit, the data 

recording process is finished. If no index file 22 is required for the 

data file 21 (No at step 58), the data recording process is finished. 

<Retrieval of Chang~ Point> 

Now, the retrieval process for detecting changed data (record) in 

25 this embodiment will be described. 

The flow of the retrieval process will be first described with 
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reference to Fig. 5, then a concrete operation will be described with 

reference to Fig. 6 showing an example of the data file 21 and ~- 7 

showing an example of the index file 22. It is assumed that the 

recording/retrieval program 23 is executed by the CPU 1 so that the 

5 foregoing data retrieval module is formed. 

When a retrieval request from the operator is received at the 

input device 3, the retrieval request is sent via the input/output 

controller 6 to a region where the data retrieval module can read it 

(step S 11 ). The retrieval request from the operator includes a data file 

10 to be retrieved; an item to be retrieved, retrieval target data, a retrieval 

start position (time) and a retrieval direction. A retrieval range may 

also be designated if necessary. 

After receipt of the retrieval request, the data retrieval module 

identifies record number "m" from which a retrieval is started, based 

15 on the retrieval start position designated by the operator (step S 12). 

For example, there is a case wherein the retrieval start position is 

designated by the operator using not a record number but a date such. 

as "February 3, 198011
• In this case, the data retrieval module refers to 

a table or the like prestored in the storage 2 for defining a relationship 

20 between dates and record numbers, thereby to identify record number 

"m". 

When record number "m" is identified, "n" change bits of an 

index file 22 ("n" is a preset number) corresponding to the item 

designated by the operator at step S 11 are read starting from a change 

25 bit corresponding to record number "m" in the retrieval direction 

designated by the operator at step SI 1 (step Sl3). 
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Then, the data retrieval module checks whether the change bit 

corresponding to record nu.mber "m" among the read "n" change bits is 

"l" (step $14}. If positive (Yes at step Sl4}, data units included in a 

record #m are notified to the operator as a. retrieval result (step S 15 }. 

5 Then, the retrieval process is finished. 

If the change bit corresponding to record number "m" is not 11 111 

(No at step 514), it is checked whether the retrieval direction 

designated by the operator is an ascending direction or a descending 

direction (step 516). If the retrieval direction is the ascending 

10 direction, 11 111 is subtracted from record number "m'', and a change bit 

corresponding to a record number after subtraction is referred to (steps 

Sl7 and Sl8). 

If the change bit corresponding to the record number after 

subtraction has been read (Yes at step Sl8), the process returns to 

15 step S 14 where it is judged whether the change bit is 11 l11. If not read 

yet (No at step 518), the process returns to step $13 where subsequent 
11n 11 change bits in the ascending direction are read. 

If the retrieval direction is the descending direction at step 516, 

it is judged whether record number "m" is a maximum record number 

20 stored in the index file 22, i.e. the data file 21 (step S 19). If positive 

(Yes at step S 19), it is notified to the operator Via the display deVice 4 

or the output deVice 5 that the descending direction retrieval has been 

carried out to the last record. but the record requested by the operator 

has not been detected (step 520). Then, the retrieval process is 

25 finished. 

If record number "m" is not the maximum record number stored 
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in the index file 22 (No at step 819), "I" is added to record number "m" 

-(step 521), then it is judged whether a change bit corresponding to the 

record number after addition has been read (step 818). Since the 

subsequent process is the same as that in the ascending direction, 

5 explanation thereof is omitted. 

Through the foregoing retrieval process, the record requested by 

the operator can be quickly retrieved. Particularly, since the change 

bits stored in the index file 22 are read, it is not necessary to read and 

compare data units of the records corresponding to the item to be 

10 retrieved. This enables the high-speed retrieval process. Further, 

since not all the change bits in the index file 22 are read, but the 

change bits are read per "n" change bits, it is possible to avoid reading 

unnecessary change bits. 

<Concrete Example of Retrteval Process> 

15 Now, concrete examples of the retrieval process will be described 

with reference to the data file 21 shown in Fig. 6 and the index file 22 

shown in Fig. 7. 

In the data file 21 shown in Fig. 6, various data about an 

employee A are stored. The index file 22 shown in Fig. 7 corresponds 

20 to item "working section 11 in the data file 21. 

First Example 

In this example, it is assumed that a retrieval request is for 

retrieving a record in the data file 21 when the employee A was 

assigned to "sales section 2". It is further assumed that an operator 

25 designates as a retrieval start time point an arbitrary time point while 

the employee A belongs to "sales section 2", and that a record number 
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corresponding to this time point is "1311
• It is further assumed that 

the number of change bits read from the index file 22 at a time is set 

to 113", i.e. "n" is set to "3". 

The data managing apparatus receives a retrieval request from 

5 the operator and identifies record number "m" for starting a retrieval 

to be record number "13" (steps Sl 1 and S12). In this example. since 

the retrieval direction is the ascending direction. three change bits are 

read in the ascending direction starting from record number "13" (step 

S 13). As seen from Fig. 7, the read bit string is "001 ". Then, it is 

10 judged whether the change bit corresponding to record number "13", 

i.e. the first change bit in the bit string. is "1" (step S 14). Since the 

change bit corresponding to record number "13" is "0". it is then 

judged whether the retrieval direction is the ascending or descending 

. direction (step S 16). Since the retrieval direction is the ascending 

15 direction as described above. "l" is subtracted from "m" so that record 

number "m" becomes record number "12" (step Sl7). Then, the process 

returns via step S 18 to step S 14 where it is judged whether the change 

bit corresponding to record number "12'' is "l ". 

In this.example, by repeating execution of steps 814, Sl6, S17 

20 . and s 18. it is judged that the change bit corresponding to record 

number 11 11" is 11 111 (Yes at step S 14 ). Then, data units of a record # 11 

stored in the data file 21 are notified to the operator via the display 

device 4 or the output device 5 (step S15). 

Second Example 

25 In this example, it is assumed that a retrieval request is for 

retrieving a record in the data file 21 when the employee A was 
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assigned from "sales section 2" to another section. It is further 

assumed that an operator designates as a retrieval start time point an 

arbitrary time point while the employee A belongs to "sales section 2 11
, 

and that a record number corresponding to this time point is 11 13". It 

5 is further assumed that the number of change bits read from the index 

file 22 at a time is set to 113 11
, i.e. 11n 11 is set to "3". 

The data managing apparatus receives a retrieval request from 

the operator and identifies record number "m" for ·starting a retrieval 

to be record number "13" (steps Sl I and S12). In this example, since 

10 the retrieval direction is the descending direction, three change bits 

are read in the descending direction starting from record number 11 1311 

(step S13). As seen from Fig. 7, the read bit string is "000". 

Then, it is judged whether the change bit corresponding to 

record number 11 13 11
• i.e. the first change bit in the bit string, is "1" 

15 (step Sl4). Since the change bit corresponding to record number "13" 

is 110 11
, it is then judged whether the retrieval direction is the ascending 

or desc~nding direction (step S 16). Since the retrieval direction is the 

descending direction as described above, it is judged whether record 

number "m" is a maximum record number among record numbers 

20 stored in the index file 22, i.e. the data ftle 21 (step Sl9). 

As seen from Fig. 7, since the maximum record number is "20", 

"I" is added to "m11 so that record number 11m" becomes record number 

"14" (No at step Sl9, step S21). Then, the process returns via step S18 

to step S 14 where it is judged whether the change bit corresponding to 

25 record number 11 1411 ts 11 111
• 

In this example, after repeating execution of steps S 14, S 16. 
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Sl9, S21 and S18 three times, it is known that the first read bit string 

includes no change bit whicP. is "l 11. Accordingly, the process returns 

to step S13·where three change bits are read in the descending 

direction starting from record number 111611
• 

5 Then, execution of steps Sl4, Sl6, Sl9, S21 and Sl8 is repeated. 

As a result, it is judged that the change bit corresponding to record 

number 11 17'' is 11 111 (Yes at step S14), so that data units ofa record #17 

stored in the data file 21 are notified to the operator via the display 

device 4 or the output device 5 (step S15). 

10 <Count of the Number of Changes> 

Now, the retrieval process for counting the number of times of 

data changes in this embodiment will be described with reference to 

Fig. 8. It is assumed that the recording/retrieval program 23 is 

executed by the CPU 1 so that the data retrieval module is formed. 

15 When a request is received from· an operator for counting the 

number of times of data changes with respect to a designated item of a 

data file 21, all the stored change bits are read from an index file 22 

corresponding to the designated item (steps S3 l and S32). Then, the 

sum of all the read change bits is derived. Since the change bit 

20 corresponding to record number 11 111 is set to 11 111 as a default value, "l" 

is subtracted from the derived sum (step S33). A result of the 

subtraction is displayed on the display device 4 and thus notified to 

the operator (step S34). 

For example, in case of the index file 22 shown in Fig. 7, 11twice11 

25 is notified to the operator. When item "address" is provided, the 

number of times of moving (the number of times of address changes), 
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the number of times of transference, or the like can be known with 

respect to a certain employee. 

As described above, according to the foregoing preferred 

embodiment of the present invention, in the change point retrieval 

5 process or the process for counting the number of times of data 

changes, it is required to read only the change bits stored in the index 

file. 22 so that it is not necessary to read data per record from the data 

file 21 and compare them. 

Since the change bit stored in the index file 22 has the 

10 minimum data volume for showing an occurrence of change; the high­

speed retrieval process or counting process can be realized. 

In the foregoing preferred embodiment, explanation has been 

made to the case wherein the data management is carried out for the 

employees. However, the present invention is also applicable to 

15 management of other various kinds of data subject to a predetermined 

sequence, such as, customer management, production control, patent . 

administration and insurance/annuity management. 

In case of the customer management, items may include kind of 

credit card, history of card acquisition, address, family history and the 

20 like. In case of the production control, items may include design 

change, specification change, maintenance history, production 

planning/actual yield and the like. In case of the patent 

administration, items may include history from application to 

registration. In case of the insurance/ annuity management, items 

25 may include history of contract contents, history of reserve/use and 

the like. 
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While the present invention has been described in terms of the 

preferred embodiment, the invention is not to be limited thereto, but 

can be embodied in various ways without departing from the principle 

of the invention as defined in the appended claims. 
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WHAT IS CLAIMED IS: 

1. A data managing method for storing and reading data units 

subject to a predetermined sequence, said method comprising: 

5 a recording step of comparing. every time a data unit is inputted, 

the inputted data unit with a data unit stored immediately before, and 

storing a change bit associated with the inputted data unit, said 

change bit set to a different value between cases when both data units 

are the same with each other and when both data units differ from 

10 each other; and 

15 

a retrieval step of referring to the change bits to identify a 

change point in values thereof, and retrieving a data unit 

corresponding to the change bit at the identified change point as a 

data unit whose contents have been changed. 

2. The data managing method according to claim 1, wherein said 

retrieval step checks the change bits in a predetermined retrieval 

direction and, when the change bit represent.s that both data units are 

the same with each other, said retrieval step ignores such a change 

20 bit 

25 

3. The data managing method according to claim 1, wherein said 

retrieval step comprises a step of reading the change bits per given 

number for detecting whether the change point exists therein. 

4. A data managing apparatus comprising: 11111111111111 11111 1111111 1111 
* C L M S * 
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a data file for storing records each of which includes at least one 

item for a corresponding data unit. said data units subject to a 

predetermined sequence; 

an index file associated with said item; and 

5 record control means for controlling storing into said data file 

ctnd said index file. 

wherein, responsive ~o a request for recording a data unit with 

respect to said item, said record control means produces a new record 

including said requested data unit and stores the new record into said 

10 data file, and further stores a change bit into said index file. said 

change bit representing whether said requested data unit in the new 

record differs from a· data unit stored immediately before with respect 

to said item. 

15 5. The data managing apparatus according to claim 4. further 

20 

comprising means for defining a relationship between information 

units for identifying the records stored in said data file and time 

information units, wherein one of said records is identified based on 

corresponding one of said time information units. ----------

6. A data managing apparatus comprising: 
11111111111111 111111111111 1111 

* C L M S * 

a data file storing records each of which includes at least one 

item having a corresponding data unit, said data units subject to a 

predetermined sequence; 

25 an index file associated with said item and storing change bits 

representing whether the data units of said item have been changed in 
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said predetermined sequence: and 

read control means for controlling reading from said data file 

and said index file, 

wherein, responsive to a retrieval request for a record whose data 

5 unit with respect to said item has been changed in contents, said read 

control means identifies the requested record based on the change bits 

stored in said index file. 

7. The data managing apparatus according to claim 6, further 

10 comprising means for defining a relationship between information 

units for identifying the records stored jn said· data file and time 

information units, wherein one of said records is identified based on 

corresponding one of said time information units. 

15 8. A computer-readable recording medium storing a program which 

20 

causes a computer to execute the steps of: 

forming a data file for storing records each of which includes at 

least one item for a corresponding data unit, said data units subject to 

a predetermined sequence; 

forming an index file associated with said item; 
111111111111111111111111111111 

* C L M S * 

producing, responsive to a request for recording a data unit with 

respect to said item, a new record including said requested data unit; 

storing the new record into said data file: and 

storing a change bit into said index file, said change bit 

25 representing whether said requested data unit in the new record differs 

from a data unit stored immediately before with respect to said item. 
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9. A computer-readable recording medium storing a program which 

causes a computer to execu'te the steps of: 

forming a data file storing records each of which includes at 

5 least one item having a corresponding data unit, said data units 

subject to a predetermined sequence; 

forming an index file associated With said item and storing 

change bits representing whether the data units of said item have been 

changed in said predetermined sequence: 

10 referring, responsive to a retrieval request for a record whose 

data unit with respect to said item has been changed in contents, to 

the change bits stored in said index file: and 

identifying the requested record based on said referred change 

bits. 

I lllllll llllll lllll lllll II llll 
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