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(57) ABSTRACT 

According to the invention, techniques for recording data 
onto recording media at relatively high transfer rates for rela 
tively long periods of time. Embodiments according to the 
present invention include systems and apparatus capable of 
an improved Sustained rate of data recording onto disk type 
recording media, for example. Many embodiments can 
remove the upper limits of both recording capacity and the 
number of media that can be used. Select embodiments can be 
used with different kinds of recording media as well. In a 
specific embodiment, the area on a hard disk is divided into 
three areas. A first area can be suitable for sequential record 
ing of continuous data. A second area can be suitable for 
random recording of discontinuous data. A third area can be 
used for recording logical sector numbers, coupling logical 
sector numbers, and file information that are used for marking 
each of the first and second areas, so that continuous data can 
be recorded on the hard disk at a high data rate. 

14 

VCM (Voice 
Coil Motor) 

Driver 

SPM (Spindle 
Motor) 
Driver 

Controller 

    

  







May 26, 2011 Sheet 3 of 9 US 2011/O122759 A1 Patent Application Publication 

14 

    

  

  

      

      

  

  

  

    

  

  

  





Patent Application Publication May 26, 2011 Sheet 5 of 9 US 2011/O122759 A1 

60 

Record 1st area cyclically 

62 

61 

ES 

Read TOPSN and 
END LSN from 1st area 

Copy READ DATA in 2nd area 
when data is recorded in 1st area 

65 
Data 

Copy ended 
1. 
Yes 

FIG. 5 

63 

64 

  

  

  

  

  

  

  

  



May 26, 2011 Sheet 6 of 9 US 2011/O122759 A1 Patent Application Publication 

  
  

  

  

  

    

  

  

    

  

  

  

  

  

  

  

  



May 26, 2011 Sheet 7 of 9 US 2011/O122759 A1 Patent Application Publication 

| DENST || 9:NS1|| No.nsTIZENSTERNST DÈS? TENS?VI JENSTTENSTTENSTTENST   

    

  

    

  

  

  

  

  



May 26, 2011 Sheet 8 of 9 US 2011/O122759 A1 Patent Application Publication 

£6TEENSTDIENSTGENSTIGENSTVENSTENSTENSTVÆNSTTENSTGENSTEENST Z6############################################## 
16-º? º lºpullº || 99 NS1|| 89-NSTLyºnsTIENSTITZENSTITGENSTITE??TTENSTIGENSTEIGENSTTOGENST 05_ºl y lºpu?º || GS-NSTIWGNST DÈS? IZENSTTENSTTENS?T?STIENSTTENSTEFNSTIGENST sg ºf ?ºpu?o || !NSTERNSTIZ?NSTITENSTTENSTTENSTD???ZE?STØØŒŒSTØØŒŒSTØØŒŒSTØÎN ), ug:NST_|_3&NST ILS?NST|[OVENSTIDENST?TZENST?TENST 

Ë; | , |w| L:STUDIENSTITÆRSTIDIGENSTITEENS?ILIENS?][OES? 
- - - - - - - - - - - - - - - - -LENST?TENSTØÉNSZZ??Š ZIZOENSTØTETSTIZENSZZ 

uo? ?eulogu|| || uo??euluoju,uo??euluo?u|| || ‘ON 10,09S   

  
  

  

  

  

    

        

    

    

  

  



May 26, 2011 Sheet 9 of 9 US 2011/O122759 A1 Patent Application Publication 

| 

9% }, 

1944/18 RIMA 
OZ 

}}} 

  

  
  

    

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



US 2011/O 122759 A1 

DATA RECORDINGAPPARATUS AND 
SYSTEMI HAVING SUSTAINED HIGH 

TRANSFERRATES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation application of 
U.S. patent application Ser. No. 10/939.209, filed on Sep. 9, 
2004, which is a continuation of U.S. patent application Ser. 
No. 09/528,491, filed on Mar. 17, 2000, and which claims 
priority from Japanese Application No. 11-074997, filed Mar. 
19, 1999, each of which is incorporated by reference herein in 
its entirety for all purposes. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates generally to disk type 
data recording, and specifically to systems and apparatus used 
in reproducing digital media. 
0003. In recent years, many consumer-oriented products 
targeted to meeting a rising consumer demand for recording 
information have become available on the market. Data 
recording devices of many types now exist that can record 
data on various types of media. For example, hard disks can 
be prepared for use in personal computers (“PCs”) and mag 
netic recording tape can be obtained for digital VTR, and the 
like. In particular, many types of storage media allow infor 
mation stored thereon to be accessed at random, that is, the 
information need not be stored in any particular order on the 
media. Other types of media are sequential. Sequential media 
can provide quicker access to information stored thereon, but 
the information is stored in a sequential order on the medium. 
Further, digital information Such as video and audio signals 
can be recreated with Substantially the same quality as when 
recorded, even when the recordings are edited and copied 
repetitively. With Such advantages, electronic storage media 
can provide many benefits to both commercial and business 
applications. 
0004. Applications may seek to store large amounts of 
information onto various digital media. While advantages to 
Such applications can be readily perceived, further efficien 
cies can be realized. In particular, the techniques used to store 
information on various media can be improved to accommo 
date applications that seek to store and retrieve large amounts 
of information from the media at suitable data rates. 
0005 What is really needed is an apparatus for recording 
relatively large amounts of data onto disk type recording 
media. 

SUMMARY OF THE INVENTION 

0006. According to the invention, techniques for record 
ing data onto recording media at relatively high transfer rates 
for relatively long periods of time are provided. Embodiments 
according to the present invention include systems and appa 
ratus capable of an improved Sustained rate of data recording 
onto disk type-recording media, for example. Many embodi 
ments can remove the upper limits of both recording capacity 
and the number of media that can be used. Select embodi 
ments can be used with different kinds of recording media as 
well. 
0007. In a representative embodiment according to the 
present invention, a data recording apparatus is provided. The 
recording apparatus can provide a recording medium having 
a capacity that is to be divided into at least a first area and a 
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second area. Further, data received from external Sources can 
also be divided so that continuous data is recorded in the first 
area and discontinuous data is recorded in the second area, for 
example. 
0008. In a specific embodiment, the recording medium 
can further be provided with a third area used to record 
management information of the data recorded in the first and 
second areas. Continuous data can be buffered one or more 
times before it is recorded in the first area. If the data in the 
buffer has reached a predetermined capacity, then the con 
tinuous data can be copied from the buffer and recorded onto 
the recording medium. Data on the disk can be recorded into 
a plurality of recording blocks disposed in tracks formed in a 
concentric circle pattern on a disk type-recording medium, 
for example. 
0009. In another specific embodiment, the first and second 
areas of the recording medium can comprise a plurality of 
recording sectors. Continuous data can be recorded sequen 
tially in the recording sectors disposed in the first area, for 
example. The recording medium can be a disk type recording 
medium, or the like, in which case, each of the areas thereon 
can be divided along the radial direction of the disk. In a 
particular embodiment, the first area can be disposed at the 
outermost periphery of the medium. Data recorded in the first 
area can be copied into the second area, contemporaneously 
or at a later time. The numbers of the recording sectors in the 
first area in which the continuous data is recorded can be 
recorded in the third area, for tracking purposes and the like. 
0010. In a further specific embodiment, faulty recording 
sectors on the recording medium can be detected and the 
numbers of the fault sectors can be recorded in the third area. 
If continuous data is to be recorded in the first area, the data 
may be recorded by skipping Such faulty recording sectors. 
However, in select embodiments, the same data as that in a 
block just positioned before a fault sector can be recorded in 
the fault sector So that the recording operation continues 
without interruption. 
0011. In a yet further specific embodiment, cylinders that 
include one or more fault sectors can be recognized. Thus, a 
fault sector, or sectors, within a recording cylinder among 
concentric circle-like cylinders on the disk type-recording 
medium can be detected and tracked. The number of the 
recording cylinder containing the fault can be recorded in the 
third area, for example. Data can be recorded continuously by 
skipping the recording cylinder(s) having faults, enabling 
continuous recording of data in the other cylinders. 
0012) Numerous benefits are achieved by way of the 
present invention over conventional techniques. The present 
invention can provide techniques for recording continuous 
data at relatively high transfer rates for relatively long time 
periods onto a recording medium. The recording medium can 
be a disk-type recording medium, Such as a hard disk or the 
like. In some embodiments, the area on a hard disk can be 
divided into three areas. The first area can be used for record 
ing continuous data sequentially, the second area for record 
ing discontinuous data at random, and the third area for 
recording logical numbers used for marking each of the first 
and second areas, as well as coupling sector numbers and file 
information. Many such embodiments can record continuous 
data on a hard disk at a high transfer rate so that the data can 
be linked to other data managed by PCs and the like. 
0013 Some embodiments can be readily expanded. If 
additional recording media are employed, the first area or the 
second area can be secured in virtually any size on those 



US 2011/O 122759 A1 

additional media. Because neither a file manager program nor 
an operating system (OS) program controls the first area 
directly, the number of hard disks that can be added is con 
ceptually without limit. Many embodiments include hard 
disks that can be suitable for recording video data from moni 
toring cameras, and the like, for which a long time recording 
of audio-visual (AV) data is desirable. Additionally, in 
Some embodiments, data in both of the sequential recording 
(first) area and the random (second) recording area can be 
read back at random, making it possible to handle a plurality 
of data types (continuous and discontinuous) concurrently in 
one data recording apparatus. For example, it is possible to 
record data endlessly in the sequential recording area and 
then copy the data from the endless recording area into 
another area, either contemporaneously while the recording 
is being done, or at Some time later. 
0014. These and other benefits are described throughout 
the present specification. A further understanding of the 
nature and advantages of the invention herein may be realized 
by reference to the remaining portions of the specification and 
the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 is a simplified block diagram of a represen 
tative example data recording apparatus in a particular 
embodiment according to the present invention; 
0016 FIG. 2 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a particular 
embodiment according to the present invention: 
0017 FIG. 3 is a simplified block diagram of a represen 

tative example data recording apparatus in another particular 
embodiment according to the present invention; 
0018 FIG. 4 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a further 
particular embodiment according to the present invention; 
0019 FIG. 5 is a simplified flowchart of a representative 
data copy operation from a first area into a second area in a 
particular embodiment according to the present invention; 
0020 FIG. 6 is a simplified diagram showing a represen 

tative arrangement for areas on a hard disk in a particular 
embodiment according to the present invention; 
0021 FIG. 7 is a simplified block diagram of a represen 

tative example data recording apparatus in a still further par 
ticular embodiment according to the present invention; 
0022 FIG. 8 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a still further 
particular embodiment according to the present invention; 
0023 FIG. 9 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a still further 
particular embodiment according to the present invention; 
and 
0024 FIG. 10 is a simplified block diagram of a represen 

tative example data recording apparatus in a yet still further 
particular embodiment according to the present invention. 

DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

0025. The present invention provides techniques for 
recording data on select recording media. Embodiments can 
record continuous data at relatively high transfer rates for 
relatively long periods of time. Select embodiments can 
record data onto disk type-recording media, and the like. 
Embodiments according to the present invention include sys 
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tems and apparatus capable of an improved Sustained rate of 
data recording. Some embodiments can remove the upper 
limits of recording capacity, number of media used, and kinds 
of media used. 
0026 Increasingly popular digital encoding techniques, 
such as MPEG2 (Moving Picture Experts Group 2) and 
MJPEG (Motion Joint Photographic coding Experts Group) 
have improved the quality of video and audio information 
available to many applications. Along with the quality 
improvement of video and audio signals, the amount of data 
to be handled has also increased, creating strong demand for 
increased data throughput, i.e., bytes to be transferred per 
second. In order to meet the demand of Such applications, 
high capacity hard disks have been developed. For example, 
one commercial unit has a recording capacity of approxi 
mately 25 GB and a disk rotation speed of about 10,000 rpm. 
Such hard disks can also be provided with interfaces capable 
of transferring data at a rate of approximately 33 MB/s, for 
example. 
0027. Furthermore, if video and audio digital information 
as described above are to be edited with sufficient quality 
using MPEG or MJPEG coding techniques, a transfer rate 
that allows for continued recording or reading back on/from 
the recording becomes desirable. In other words, the sus 
tained rate that a disk type storage medium can be used in a 
particular application becomes an important characteristic. 
The transfer rate typically described in the specifications of 
hard disks at present is typically a maximum transfer rate 
between hard disk interface and a PC interface. For example, 
a particular disk may have a maximum transfer rate of about 
33 MB/s. The sustained rate, however, is determined accord 
ing to the recording density, the disk rotation speed, and the 
head seek speed of the hard disk. For example, in a low-end 
hard disk, the actual transfer rate can be about 12 to 17 MB/s, 
for example. In addition, sometimes files can be managed on 
a hard disk in recording blocks (“sectors'). Sectors can be 
recorded at random places on a disk by a file manager pro 
gram installed in the PC, for example. Sometimes, discon 
tinuous empty sectors can become scattered on the disk as a 
result of repetitive erasure and addition of files. Conse 
quently, if continuous data is to be recorded on a hard disk, the 
head of the hard disk seeks the scattered empty sectors 
sequentially during the data recording, which can lead to 
lower Sustained data rates, thereby disabling high rate record 
ing of continuous data. 
0028 A PC can manage data files on a hard disk using a 

file manager program or an operating System program 
(“OS), for example. The hard disk capacity that can be 
handled in the PC and the number of hard disks that can be 
used with the program can be limited by the specifications of 
the file manager program or the OS. For example, if a file 
manager program conforms to FAT16, the capacity per par 
tition can be limited to approximately 2GB and the number of 
additional hard disks may be limited to approximately 26, in 
a representative embodiment. The maximum recording 
capacity of the hard disk unit will thus be approximately 52 
GB in this representative example. Consequently, such a par 
ticular file manager program would not be used to record data 
on a 100 GB hard disk unit, for example. 
0029 Disk type recording media can provide random 
access and fast recording/reading back of data, for example. 
Conventionally, hard disks installed in PCs can be used to 
write and read data or files respectively and repetitively. Thus, 
fragmentary problems that arise from Such hard disks are not 
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as serious in many conventional embodiments. For example, 
a fragmentary problem could arise in an example case where 
approximately 1000 files of approximately 32 KB in size are 
written on a hard disk. Then 300 of the 1000 files (capacity: 
9600 KB) are erased at random after the writing. The hard 
disk in this state will have scattered discontinuous empty 
areas thereon. If a file of approximately 9600 KB in size is 
recorded on the hard disk just after the erasing, the file man 
ager program can then record the 9600 KB file within the 
scattered empty areas. Consequently, searching, recording, 
and Verifying operations are repeated for those scattered 
empty areas as needed on the hard disk. Such operations can 
lower the throughput of the hard disk. 
0030) If data to be recorded/readback on/from a hard disk 

is a single short file, data, or an application program to be 
handled within a PC, for example, such a fragmentary prob 
lem will not become serious. However, applications in which 
Video or audio signals (AV signals') are converted to con 
tinuous digital data that is recorded/readback on/from a hard 
disk, conventional file management techniques typically do 
not provide data throughput because the overhead becomes 
too large. AV signal data, such as an MPEG stream, for 
example, requires a sustained rate of about 10Mbps. In addi 
tion, if a plurality of data types (continuous and discontinu 
ous) is to be handled thereafter, the sustained rate can be 
increased. 
0031 One technique for reading/writing comparatively 
large files from/on hard disks can read data in ascending or 
descending order of access sector numbers from those hard 
disks provided with memory, respectively. This technique is 
intended to minimize the number of seek operations for read 
ing a data file. Further details regarding operation of hard disk 
drive units employing Such techniques can be had by refer 
ence to a Japanese Patent Application No. 10-63432, the 
entire contents of which are incorporated herein by reference 
for all purposes. 
0032 FIG. 1 is a simplified block diagram of a represen 

tative example data recording apparatus in a particular 
embodiment according to the present invention. This diagram 
is merely an illustration and should not limit the scope of the 
claims herein. One of ordinary skill in the art would recognize 
other variations, modifications, and alternatives. FIG. 1 illus 
trates a block diagram of a disk type recording/reading appa 
ratus in a representative embodiment according to the present 
invention. Data entered from digital stream input terminal 11 
is transferred to a digital signal input circuit 12. The data to be 
processed in this embodiment comprises digital data, which 
can be a result of compressing AV signals using MJPEG 
coding, and the like. In some embodiments, the data can be 
continuous data transferred at a high rate. In some embodi 
ments, the MJPEG coding may be replaced with other image 
compression coding. 
0033. The digital input processor 12 adds delimiter infor 
mation to each frame of input video data so as to divide the 
data into data blocks of a predetermined size. The divided 
data can be stored in a WR buffer 13, for example. The WR 
buffer 13 comprises, for example, a semiconductor memory 
and can be used to store data entered from the digital signal 
input circuit 12. The data can be stored sequentially in an 
example embodiment. When a predetermined capacity for 
WR buffer 13 is reached, the data stored in the WR buffer 13, 
can be entered sequentially to a disk I/O protocol circuit 14 
via the digital signal input circuit 12, for example. 
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0034. In a representative embodiment according to the 
present invention, the disk I/O protocol circuit 14 operates 
according to a data protocol conforming to the IDE interface 
used generally for disk-type storage. However, in other 
embodiments, the disk I/O protocol circuit 14 may use other 
protocols, such as for example, SCSI, USB, IEEE1394 stan 
dards, and the like. The disk I/O protocol circuit 14 hand 
shakes with the object hard disk 1 to transfer data to the disk 
interface 9 in units of 512 bytes, which is the minimum 
recording block (“sector') of the hard disk 1, in this embodi 
ment. 

0035 FIG. 1 further illustrates a mechanism 10 of hard 
disk 1 in a specific embodiment. Hard disk mechanism 10 
comprises a plurality of disks 1 rotated by a spindle motor 4 
(“SPM). In a representative embodiment, each of the disks is 
attached to the shaft of SPM 4. Each of the disks 1 can 
comprise a glass disc formed by magnetic evaporation, for 
example. A head 2 is mounted for each side of each of the 
disks 1. The head 2 is driven in the radial direction of the disk 
1 by a voice coil motor 6 (“VCM) so as to record/read back 
data on/from sectors that can be disposed on the disk in a 
concentric circle pattern, for example. 
0036. The SPM driver 5 controls the rotation speed of the 
SPM4. The VCM driver 7 drives the VCM 6 so as to control 
the position of the head 2 in the radial direction of the disk 1 
So as to move the head 2 to the position of a particular sector. 
The controller 8 controls the driving of both VCM driver 7 
and SPM driver 5 according to the recording position infor 
mation from the disk interface 9, for example. The RD/WR 
signal processor 3 can modulate/demodulate signals to 
record/read back data on/from the disk 1 via the head 2, as 
well as correct data errors. 
0037. In a representative embodiment according to the 
present invention, sectors are disposed in a concentric circle 
pattern on each of a plurality of disks 1. In a representative 
embodiment according to the present invention, hard disks 
can have a storage capacity of approximately 6.4 GB, for 
example. In a specific embodiment, a hard disk unit can have 
on the order of eight logical disks 1 (one of the eight disks 
allows data to be recorded/read on/from only one side, in this 
embodiment, however). A logical recording/reading head 2 is 
provided to each side of each disk 1, so a total of 15 heads 2 
is provided in a specific embodiment. Approximately 13320 
logical sectors (to be referred to as logical cylinders hereafter) 
can be formed in a concentric circle pattern on each side of 
each disk. Some 63 logical sectors can be formed in a cylin 
der. In a specific embodiment, the recording capacity per 
sector can be approximately 512 bytes. The recording capac 
ity of a representative hard disk unit in a particular embodi 
ment can be calculated as follows: 

512(bytes)x63 (sectors)x13320(cylinders)x15(heads) 
=6444748800 bytes (1) 

0038. The number of sectors of the whole hard disk unit is 
calculated as follows: 

63(sectors)x13320(cylinders)x15 (heads)=12587400 
(sectors) (2) 

0039. In a representative embodiment according to the 
present invention, logical sectors can be specified uniquely by 
three items: a head number, Such as, for example 1 to 15, a 
cylinder number 0 to 13319, for example, and a sector num 
ber, Such as, for example 1 to 63. A target sector accessed 
according to the specification of the head number, the cylin 
der number, and the sector number as described above is 
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referred to as a physical sector. A serial number is given to 
each of the sectors found in the above expression 2, so that 
those sectors are handled as continuity sectors. Such sectors 
are referred to as logical sectors. Those logical sectors can 
also be numbered freely on each disk. For example, the fifteen 
sides of the disks 1 are numbered so as to be used in parallel 
starting at the outermost periphery, thereby the moving dis 
tance of the head 2 can be minimized. As a result, each disk 
can be switched to another for accessing. In such embodi 
ments, a logical sector number is calculated according to the 
following relation: 

where LSN is a logical sector number, SEN is a sector num 
ber, CYN is a cylinder number, HEN is a head number, the 
number of sectors in a cylinder is SPT, and the total number of 
heads is NOS. 

0040. The numbering of logical sectors in the embodi 
ments described above can be well suited for recording/read 
ing back continuous data, for example. Although the (expres 
sion3) is used for numbering the logical sectors on the disks 
in a hard disk unit, such numbering may also be made for 
logical sectors on a specified disk. Alternatively, a plurality of 
numbering systems may be prepared for logical sectors, in 
various embodiments according to the present invention. 
0041 Data read from a hard disk can be entered to the disk 
I/O protocol circuit 14 via the disk interface 9 according to the 
disk’s I/O protocol. Continuous data read from the disk I/O 
protocol circuit 14 can be divided into data blocks having a 
predetermined length according to a delimiter information, 
then stored in an RD buffer 16 temporarily. The RD buffer 16 
can comprise, for example, a semiconductor memory and can 
store sequential data, and the like. The data stored in the RD 
buffer 16 can be output from a digital output terminal 17 when 
the data reaches a predetermined amount, for example. 
0042. In a representative embodiment according to the 
present invention, data can be recorded and readbackin/from 
hard disks in units of sectors (512 bytes, for example) as 
described above. However, when continuous data is stored in 
a WR buffer using units of sectors, or the data is recorded in 
the disk I/O protocol circuit 14 using units of sectors, the 
overhead can become large. Overhead can arise due to the 
specification of the head number, the cylinder number, and 
the sector number for each of the sectors, as well as the head 
seek operation of the disk mechanism 10. Thus, Such schema 
can become inconvenient for accessing continuous data. 
Therefore, in a representative embodiment according to the 
present invention, data can be recorded/read back on/from a 
hard disk in portions appropriate to continuous data. Such 
embodiments can maintain a maximum Sustained rate of data 
access to a hard disk, for example. 
0043. In a representative embodiment according to the 
present invention, therefore, continuous data can be recorded/ 
readback on/from a hard disk in units of cylinders. Accessing 
a hard disk in cylinders, the overhead due to rotational delay 
of the disk when accessing a single sector can be avoided, 
thereby reducing the overhead of the disk access to the delay 
due to a moving distance of the head in the radial direction of 
the disk. Higher data transfer rates, such as for example 10 
Mbps or more, can beachieved by controlling the record/read 
back of data using a plurality of cylinders collectively. 
Accordingly, throughput of the hard disk can be maximized in 
representative embodiments. 
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0044. In specific embodiments, minimum capacities of 
RD buffer 16 and WR buffer 13 can be determined in order to 
enable accessing the hard disk in units of cylinders. For 
example, a 6.4 GB hard disk having 63 sectors per cylinder 
that is to be accessed in units of 30 cylinders, would require at 
least a 967680-byte RD buffer 16 and a 967680-byte WR 
buffer 13. Since memory is typically unavailable in fractional 
capacities, so each buffer can be realized using a 1 MB 
memory, for example. 
0045. In a representative embodiment according to the 
present invention, disk area can be divided to accommodate 
access in units of cylinders. Data can be written/read back 
on/from a hard disk intermittently and repetitively in each 
cluster of the disk. Clusters can comprise of a plurality of 
logical sectors, such as for example, 4 sectors/cluster in a PC 
based file manager program. Thus, the rate that clusters are 
fragmented can be increased when the disk is accessed in 
units of cylinders, causing the Sustained data access rate of the 
hard disk to be reduced. In a representative embodiment 
according to the present invention, data can be recorded on a 
hard disk continuously at its maximum Sustained rate, by 
recording the consecutive logical sector numbers described 
above sequentially. In addition, the head moving distance for 
disk access can be managed to approximately one-cylinder 
distance, which is the minimum limit in the magnetic disk 
radial direction. 
0046. In a representative embodiment according to the 
present invention, the recording area of one or more hard 
disks can be divided into a plurality of areas. For example, in 
a specific embodiment three areas can be provided for record/ 
readback of continuous data. In a specific embodiment, a first 
area for recording/reading back continuous data is provided. 
Further, a second area for recording/reading back single (dis 
continuous) data according to the file management methods 
employed in conventional PCs, can also be included. Yet 
further, a third area for recording management information of 
both continuous data and single (discontinuous) data can be 
provided. 
0047 FIG. 2 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a particular 
embodiment according to the present invention. This diagram 
is merely an illustration and should not limit the scope of the 
claims herein. One of ordinary skill in the art would recognize 
other variations, modifications, and alternatives. FIG. 2 illus 
trates a representative internal structure of a hard disk, which 
is divided into three areas; a first area, a second area, and a 
third area. As shown in FIG. 2, the area 30 in the hard disk 
comprises of the third area 38, the second area 39, and the first 
area 40. In the third area 38, a FAT31 is provided. However, 
it is noteworthy that specific embodiments according to the 
present invention can be realized using other types of file 
management programs. FAT 31 is a table area for managing 
files on the hard disk30. The FAT31 comprises an area 32 for 
recording a file name group of continuous data or single 
(discontinuous) file data recorded on the hard disk. Further, 
FAT 31 comprises an area 33 for recording file attributes, an 
area 34 for recording a time stamp for each file, and an area 35 
for recording logical sector numbers analogous to indexes of 
continuous logical sectors. Data is recorded in the first area 40 
and the second area 39. The data recorded in areas 40 and 39 
can have its own characteristics respectively. 
0048. In first area 40, continuous data can be recorded 
sequentially in the sectors. Partial sector writing and erasures 
are not permitted to the logical sectors of first area 40 in a 
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representative embodiment according to the present inven 
tion. In FIG. 2, the dark portions in the first area 40 represent 
portions having data recorded thereon. The first area 40 can be 
dedicated to recording of continuous data. Such continuous 
data can comprise Such digital data as AV, and the like. Logi 
cal sector numbers for starting points, ending points, or index 
points of data recorded in area 40 can be stored in logical 
sector number manager table 27 in FIG. 1, for example. 
0049. If a signal for selecting read-back of specified data is 
entered from an operation circuit 18 in FIG. 1, a disk center 
controller 19 can read the logical sector of the selected data 
from the logical sector number manager table 27. Then, con 
tinuity sector controller 25 can specify a logical sector in the 
first area 40 of the hard disk 30 at random, so that the data is 
read back from the sector. If the logical sector controller 20 
accesses logical sectors sequentially while recording, then a 
physical sector controller 21 can specify each logical sector 
and can determine the head number, the cylinder number, and 
the sector number, for example, for the target physical sector. 
Then those items can be entered into the disk I/O protocol 
circuit 14. The head 2 of the disk mechanism 10 can then be 
positioned at the target sector so that data can be written or 
read back in/from the sector. 

0050. In a representative embodiment according to the 
present invention, first area 40 in the hard disk can be used for 
recording continuous AV data in monitoring applications, for 
example. For embodiments employed in monitoring system 
applications, it can be desirable to record both video and 
audio data for relatively lengthy periods of time. In such 
embodiments, upon occurrence of an event of interest, Such 
as, for example, when an alarm is issued, it becomes desirable 
to record both video and audio data continuously at that time. 
Continuous AV data from a monitoring camera, for example, 
can be recorded in the first area 40 of the hard disk. In a 
specific embodiment, when an alarm is issued, each logical 
sector number can be stored in sector number manager table 
27. The disk center controller 19 can performan alarm search 
or a priority search by alarm level. At a later time, the searched 
alarm point can be specified, thereby specifying the logical 
sectors in the first area 40 from which data can be read back 
from at random. If logical sectors in a hard disk (in the first 
area 40) with a limited capacity are specified endlessly, an 
endless recording can be made. In this embodiment, data 
recorded in logical sectors in the first area 40 in a predeter 
mined section after an alarm is issued can be read back from 
the logical sectors in the first area 40 and then can be copied 
into the second area 39 of the hard disk 2. As a result, the AV 
data corresponding to the issued alarm in the first area can be 
saved. 

0051 FIG. 5 is a simplified flowchart of a representative 
data copy operation from a first area into a second area in a 
particular embodiment according to the present invention. 
This diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art 
would recognize other variations, modifications, and alterna 
tives. FIG. 5 illustrates processing for a representative 
embodiment in a monitoring application, such as the one 
described above. In FIG. 5, processing begins with an 
ENTRY step 60. In a step 61, continuous data can be recorded 
endlessly in the first area 40 of the hard disk 1. In a step 62, 
based upon an entered command, it can be determined 
whether to hold the data in a predetermined range in the first 
area 40. If no partial data is to be held in step 62, control 
returns to step 61. If partial data is to be held in step 62, control 
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continues with a step 63. In step 63, both start and end logical 
sector numbers of the first area 40 can be readback. The start 
and end logical numbers indicate the range of the data held in 
step 62. Then, in a step 64, data is read back from both start 
and end logical sectors in the first area 40 in parallel to the 
endless recording in the first area 40. The read data can be 
recorded in the second area 39, for example. The copy opera 
tion from the first area 40 to the second area 39 can be 
continued up to the end sector number. In addition, the end 
less recording in the first area 40 need not be stopped by the 
copy operation. Rather, the recording can be continued 
according to the priority given to the operation over the copy 
operation. The hard disk that can handle a plurality of data 
types (continuous and discontinuous) in different operations 
at the same time as described above is especially suitable for 
Such monitoring embodiments that continue recording non 
stop. 
0052. In a representative embodiment according to the 
present invention, a hard disk can include a first area, in which 
a plurality of data types (continuous and discontinuous) can 
be stored and read back. Referring again to FIG.1, WR buffer 
13 and the RD buffer 16 can be configured to meet such 
requirements. While data is recorded on the hard disk, the 
read-back data stored in the RD buffer is output. While data is 
read back from the hard disk, data is stored in the WR buffer 
13. For example, in a specific embodiment, data can be 
recorded in the first area in the hard disk at a data rate of for 
example, approximately 6 Mbps. Approximately contempo 
raneously, data can be read back from the first area at a data 
rate of for example, approximately 6 Mbps. An alarm sector 
number can be recorded in a specified sector in the first area 
at a data rate of, for example, approximately 6 Mbps, and the 
Sustained data rate of the hard disk can be for example, 
approximately 40 Mbps. In this specific embodiment, data 
can be written/readback on/from the hard disk at a rate higher 
than the total of the multiple data rates at the same time. A 
particular embodiment can carry out both recording and read 
ing back operations under Such conditions even when an 
overhead that includes both head seek time and timing delay 
time exists. 

0053 FIG. 2 illustrates second area 39 of a hard disk. In 
second area 39, files can be managed according to random 
access techniques, such as those employed in Personal Com 
puter file systems. In this second area, data can be recorded 
and erased at random, for example. FIG. 2 illustrates a dark 
portion within the second area 39, representing portions of 
second area 39 having data recorded therein. In this second 
area 39, single (discontinuous) data can be recorded in a 
random or 'scattered manner. In this area, fragments can be 
generated. Data to be recorded in this second area can be 
recorded in a scattered and/or divided arrangement within the 
second area. Consequently, both sector coupling state and 
directory hierarchical structure information can be managed 
by a file manager 22 illustrated in FIG. 1 and stored in the file 
manager table 24. In a representative embodiment according 
to the present invention, the area on a magnetic recording disk 
can be divided into the first to third areas in the radial direc 
tion. In particular, the first area that provides a Sustained data 
rate can be disposed at the outer portion of the disk. FIG. 6 
shows an image of the disk area divided as described above. 
0054 FIG. 6 is a simplified diagram showing a represen 
tative arrangement for areas on a hard disk in a particular 
embodiment according to the present invention. This diagram 
is merely an illustration and should not limit the scope of the 
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claims herein. One of ordinary skill in the art would recognize 
other variations, modifications, and alternatives. In FIG. 6, 
the area on each of disks 69 to 71 can be divided into a first 
area 66, a third area 67, and a second area 68, for example. 
Data in these areas can be read back by a head 75 moved by 
the corresponding one of the head seek arms 72 to 74, for 
example. In a specific embodiment, a 3.5-inch hard disk can 
have a radius of a recording side of the magnetic recording 
disk of about 4.5 cm maximum and about 2.0 cm minimum, 
for example. The number of sectors per cylinder can be 
approximately proportionate to the radius of the disk. Con 
sequently, the Sustained rate can increase as the outer part of 
the cylinder is approached. For example, in a representative 
embodiment, for a 3.5-inch hard disk that rotates at approxi 
mately 5400 rpm, the sustained rate is approximately 3 MB/s 
at the outermost portion and approximately 1.5 MB/s at the 
innermost portion. If the first area for recording continuous 
data can be disposed near to an area where a maximum 
Sustained rate can be provided; the throughput of data can be 
increased. 

0055. In a representative embodiment according to the 
present invention, the first and second areas can be configured 
by entering operation commands for the hard disk that is in 
the initial status (no-recorded status) from the operation cir 
cuit 18. The operation commands can specify the capacities 
of the first and second areas, and the like. The disk center 
controller 19 recognizes the operation commands and a file 
space setup circuit 23 and a continuity sector space setup 
circuit 26 can obtain the logical sector numbers of the hard 
disk for each of the areas. This process to divide the hard disk 
area can occur under the control of the disk center controller 
19. 

0056. The data from the file manager table 24 and the 
continuous logical sector number manager table 27 can be 
recorded in the third area 38 of the hard disk, for example. In 
a particular embodiment, the management information, when 
read from the hard disk, can be stored in the file manager table 
24 and the continuous logical sector number manager table 27 
temporarily, so that the management information in the third 
area 38 can be updated at predetermined intervals. The third 
area 38 stores, for example, each file name 32, the file 
attribute 33, a time stamp 34, a continuous logical sector 
number 35, directory hierarchical structure information 36, 
user information 37, and the like. In addition, any of the first, 
second, and third areas on the hard disk for recording data can 
be specified from the operation circuit 18. For example, it can 
be specified so that continuous AV data, having a data rate of 
approximately 30 frames/sec. for example, can be recorded in 
the first area and still picture data can be recorded in the 
second area. Both AV and still picture data can also be 
recorded in any same area. However, because the data 
recorded in the first area is sequential data, this data can be 
read back and recovered easily when, for example, the third 
area is damaged due to a hard disk failure or a partial damage 
occurs in the FAT information. 

0057 Specific embodiments according to the present 
invention provide for dividing an area of a hard disk into a 
sequential recording area, a random recording area, and 
another area for recording logical sector numbers. The 
sequential recording area is suitable for recording continuous 
data, for example. The random recording area is Suited to 
recording discontinuous data, and the like. The third area can 
be useful for recording logical sector numbers, coupling logi 
cal sector numbers, file information, and the like, that can be 
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used for marking each of the sequential and random recording 
areas. Continuous data can be recorded at a high rate in 
specific embodiments so as to be linked with the data man 
aged by conventional PCs. In a specific embodiment, a data 
recording apparatus Suitable for recording data, Such as video 
or audio data from monitoring cameras, is provided. Such 
embodiments can record Such data sequentially in logical 
sectors endlessly, for example. Further, many embodiments 
can copy the data from the endless recording area into other 
areas on the hard disk during the recording, thereby managing 
recording of a plurality of heterogeneous data types (continu 
ous and discontinuous) at the same time in a single apparatus. 
0.058 Next, another embodiment according to the present 
invention will be described with reference to FIG. 3. FIG. 3 
illustrates a simplified block diagram of a representative 
embodiment of a data recording having one or more addi 
tional hard disks. While operation of the embodiments illus 
trated by FIG. 3 is described generally using an example 
having an IDE interface, the interface may be another type. 
For example, embodiments employing any of a SCSI inter 
face, a USB interface, an IEEE1394 interface, and the like can 
be readily realized by those of ordinary skill in the art. 
0059 FIG. 3 is a simplified block diagram of a represen 
tative example data recording apparatus in another particular 
embodiment according to the present invention. This diagram 
is merely an illustration and should not limit the scope of the 
claims herein. One of ordinary skill in the art would recognize 
other variations, modifications, and alternatives. The embodi 
ment illustrated in FIG. 3 comprises a hard disk mechanism 
10a and a hard disk controller 50, which controls mechanism 
10a, as well as many functional blocks discussed previously 
with reference to FIG. 1. 
0060 Embodiments comprising hard disks having rela 
tively larger capacities can record Such digital data as audio 
visual data, and the like are readily achievable by those of 
ordinary skill in the art. For example, in one representative 
embodiment, approximately 10Mbps of MJPEG format data 
can be recorded in a hard disk having a capacity of approxi 
mately 6.4 GB in about 85 minutes. Embodiments employing 
disk division techniques according to the present invention 
can further shorten the recording time. In a representative 
embodiment according to the present invention, employing 
one or more additional hard disks can expand the first area 
Suitable for recording continuous data. Adding hard disks can 
be performed in a variety of ways to form a variety of specific 
embodiments. For example, in a PC that employs an IDE 
format hard disk, the PC can typically be provided with 
approximately four additional hard disk bays. If the PC is 
equipped with a SCSI interface, then it can connect up to 
approximately seven hard disks per each SCSI interface, for 
example. 
0061. It is noteworthy that, in some embodiments accord 
ing to the present invention, because the first area is not under 
the direct control of a file manager program and associated 
OS control programs, there is virtually no limit to the number 
of additional hard disks and the capacity perhard disk. Thus, 
embodiments according to the present invention are unlike 
conventional systems. Systems and methods using the tech 
niques of the present invention do not suffer limitations asso 
ciated with many conventional recordation techniques. 
0062. In a representative embodiment according to the 
present invention, branch controller 50 in FIG. 3 can be pro 
vided with, for example, a plurality of IDE interfaces having 
different addresses. Thus, the continuity sector space setup 
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circuit 26 can set up the third area in the integrated area of the 
hard disks in the additional disk mechanism 10a to follow the 
logical sector numbers corresponding to the first area of the 
hard disk in the disk mechanism 10. In this way, logical sector 
numbers can be assigned for controlling. The disk I/O proto 
col circuit 14 operates the switching between addresses of the 
IDE interfaces following the logical sector numbers corre 
sponding to the third area. 
0063 FIG. 4 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a further 
particular embodiment according to the present invention. 
This diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art 
would recognize other variations, modifications, and alterna 
tives. FIG. 4 shows how the areas of the recording media can 
be divided in the disk mechanisms 10 and 10a of FIG. 3, for 
example. In FIG. 4, the recording medium 30 comprises a 
recording area in the disk mechanism 10. The recording 
medium 51 comprises a recording area in the disk mechanism 
10a. In a representative embodiment, the area of recording 
medium 51 can be used as the first area, for example. Inter 
nally, the disk of recording medium 51 can comprise continu 
ous logical block numbers that can be accessed so that con 
tinuous data can be recorded in the blocks sequentially 
according to logical sector block numbers, for example. 
0064. In a representative embodiment according to the 
present invention, the first area Suitable for recording continu 
ous data can be expanded to additional hard disks, for 
example. Because the file management program and the OS 
do not control the first area directly, there is no conceptual 
limit to the number of additional hard disks or the capacity per 
hard disk. Many embodiments are suitable for recording data 
in monitoring cameras, and the like, that record AV data for 
relatively long periods of time. For example, in one represen 
tative embodiment, about four hard disks of approximately 25 
GB incapacity can be connected to receive video data at a rate 
of about 2 frames/sec for up to one month or more. 
0065. Next, still further embodiments according to the 
present invention will be described with reference to FIG. 7. 
0066 FIG. 7 is a simplified block diagram of a represen 

tative example data recording apparatus in a still further par 
ticular embodiment according to the present invention. This 
diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art 
would recognize other variations, modifications, and alterna 
tives. The specific embodiment illustrated in FIG. 7 com 
prises a test data generator 80, a full sector RD/WR tester 81, 
and a fault sector number checker 82, as well as many func 
tional blocks previously discussed with reference to FIG.1. In 
specific embodiments, recording can be controlled so that 
sectors disabled for recording or reading back (“fault sec 
tors') are detected in the first area for recording continuous 
data and those fault sectors are not used. 

0067. The operation circuit 18 processes a command for 
checking a fault sector in the first area on a magnetic record 
ing disk. Then full sector RD/WR tester 81 can record the test 
data generated in the test data generator 80 in the specified 
sector, and then verify the recording operation. If the recorded 
data does not match the test data in the verify operation, the 
Verify operation can be repeated a specified number of times. 
The number of the sector determined to be unusable by tester 
81 can be stored in a fault sector number setup circuit 82. The 
stored fault sector number can be stored in the third area of the 
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disk together with the data stored in the file manager table 24 
and the sector number manager table 27. 
0068 FIG. 8 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a still further 
particular embodiment according to the present invention. 
This diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art 
would recognize other variations, modifications, and alterna 
tives. In FIG. 8, there are fault sectors 83 to 85 in the first area 
40 of a hard disk. The fault sector information field 86 can 
store fault sector numbers 83 to 85, representing the fault 
sectors in the first area 40 of the hard disk. When recording 
continuous data, the data recording apparatus that assigns 
numbers to logical sectors can skip the fault sectors. 
0069. When data is record in logical sectors, the sectors 
can be specified so that fault sectors 83 to 85 are skipped. In 
other words, the physical sector controller 21 in FIG. 7 can 
assure that the head number, the cylinder number, and the 
sector numbers are transmitted to the disk I/O protocol circuit 
14 so as to avoid accessing the fault sectors 83 to 85. Conse 
quently, when the head reaches one of the fault sectors (83 
85), the recording can be stopped temporarily, then a record 
command can be transmitted to the disk I/O protocol circuit 
14 So as to restart the recording at a sector following the fault 
SectOrS. 

0070 Select embodiments can maintain data throughput 
by recording the same data in the fault sectors as that recorded 
in the consecutive sectors just before the fault sectors 83 to 85. 
In these embodiments, the recording need not be halted tem 
porarily. In a representative embodiment according to the 
present invention, the fault sector numbers can be already 
held in the fault sector number checker 82 beforehand, so the 
disk I/O protocol circuit 14 can record the same data in fault 
sectors 83-85. The I/O protocol circuit 14 can receive the data 
from the digital signal input circuit 12, and it can record the 
data in the sectors just before the fault sectors 83-85. 
0071. Furthermore, in a representative embodiment 
according to the present invention, a disk type recording/ 
reading apparatus can be disposed so as not to access a fault 
cylinder that includes fault sectors. When compared with a 
recording operation that skips only fault sectors, the record 
ing operation that can skip a whole cylinder including fault 
sectors can Substantially prevent throughput degradation due 
to fault sectors. In Such embodiments, the record operation 
can be stopped in cylinders in which continuous record opera 
tion is usually done. 
0072 FIG. 9 is a simplified diagram showing an example 
arrangement of data recorded on a hard disk in a still further 
particular embodiment according to the present invention. 
This diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art 
would recognize other variations, modifications, and alterna 
tives. FIG. 9 illustrates cylinders 86 to 93 in the first area 40. 
Cylinder numbers 0 to 7 are assigned to those cylinders 86 to 
93. Among cylinders 86 to 93, each of cylinders 3, 4, and 6 
includes a fault sector. The fault sector numbers are held in a 
fault sector number checker 82 beforehand, so that the physi 
cal sector controller 21 recognizes the numbers of the cylin 
ders that include fault sectors. The fault cylinder numbers 
recognized by the physical sector controller 21 are thus 
excluded from the numbering of the continuity sectors, 
thereby continuous data can be recorded as described above. 
0073. In specific embodiments, detecting and skipping 
fault sector and cylinder numbers can be done in the first area 
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of the hard disk, but it is also possible to perform similar 
operations on the second and third areas. In a representative 
embodiment according to the present invention, continuous 
data can be recorded by skipping fault sectors using the sector 
RD/WR tester 81 to detect fault sectors on a hard disk, for 
example. Further, a fault sector number checker 82 can store 
and recognize the fault sector numbers. In some embodi 
ments, data throughput can be improved by recording the 
same data as that in the sectors positioned just before the fault 
sectors into the fault sectors themselves, thereby avoiding 
starts and stops of the recording process. In some specific 
embodiments, recognizing a cylinder that includes fault sec 
tors and skipping the cylinder can be done to record continu 
ous data in cylinders. Data throughput can be improved in 
many such embodiments. 
0074 Next, further representative embodiments accord 
ing to the present invention will be described with reference to 
FIG. 10. In a specific embodiment, a data recording apparatus 
records and reads back data streams obtained by compressing 
video and/or audio signals to digital data with use of, for 
example, MPEG or MJPEG encoding on a disk type record 
ing medium, such as a hard disk. 
0075 FIG. 10 is a simplified block diagram of a represen 

tative example data recording apparatus in a yet still further 
particular embodiment according to the present invention. 
This diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art 
would recognize other variations, modifications, and alterna 
tives. Many functional blocks in FIG. 10 have been discussed 
previously with reference to FIG.1. The data recording appa 
ratus shown in FIG. 10 comprises a video signal input termi 
nal 100 and an audio signal input terminal 101. A video signal 
input circuit 102 and an audio signal input circuit 103 can be 
coupled to video input terminal 100 and audio input terminal 
101, respectively. A video compression process circuit 104 
and an audio compression process circuit 105 can be coupled 
to video input circuit 102 and audio input circuit 103, respec 
tively in order to provide compression. Compressed outputs 
of video compression process circuit 104 and audio compres 
sion process circuit 105 can be coupled into a stream synthe 
sizer 106, for example. The output of stream synthesizer 106 
can be provided for storage into the storage medium. After 
retrieval, the digital output signal can be input into a stream 
separator 113. Stream separator 113 separates the digital sig 
nal input into a compressed video signal output, which can be 
input to Video expansion circuit 112 and a compressed audio 
signal output, which can be input into an audio expansion 
circuit 111. Output from audio expansion process circuit 111 
and Video expansion process circuit 112 can be provided via 
an audio terminal 107 and a video signal output terminal 108, 
respectively. 
0076 Analog video signals entered from the video signal 
input terminal 100 can be converted to digital video signals 
and shuffled in the video signal input circuit 102, for example, 
then output to the video compression process circuit 104. The 
shuffled digital video signals can be compressed with, for 
example, MJPEG coding in the video compression process 
circuit 104, then output to the stream synthesizer 106. In the 
video compression process circuit 104, MJPEG coding may 
be replaced with another video compression coding such as 
the MPEG1 coding, and the like. 
0077. In a representative embodiment according to the 
present invention, analog audio signals can be entered from 
the audio signal input terminal 101, for example. The analog 
audio signals can be converted to digital audio signals and 
shuffled in the audio signal input circuit 103, then output to 
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the audio compression process circuit 105, for example. The 
shuffled digital audio signals are compressed with, for 
example, the ADPCM encoding coding in the audio compres 
sion process circuit 105, then output to the stream synthesizer 
106. The stream synthesizer 106 multiplexes both of the 
compressed video data and the compressed audio data at a 
time axis to data of a single system. The integrated data 
through the time-axis multiplex is entered to the digital signal 
input circuit 12, then recorded on a hard disk continuously. 
I0078. During read back, the stream separator 113 sepa 
rates the data output from the digital signal output circuit 15 
to compressed video data and compressed audio data. The 
Video compression process circuit 112 decodes and expands 
compressed Video data and outputs the data to the video signal 
output circuit 110. The video signal output circuit 110 then 
unshuffles the digital video data so as to be converted to 
original analog video signals and output via the video signal 
output terminal 24. 
0079. The audio expansion process circuit 111 decodes 
and expands compressed audio data and outputs the decoded 
and expanded digital audio data to the audio signal output 
circuit 109. The audio signal output circuit 109 unshuffles the 
digital audio data and converts the data to original analog 
audio signals, then output the signals to the audio signal 
output terminal 23. 
0080. In the representative embodiments described above, 
Video and audio signals can be compressed to digital signals 
and treated as continuous data. Specific embodiments can 
record both video and audio data continuously and read back 
at random in high quality. In addition, because both recording 
and reading can be done at the same time, video and/or audio 
signals can be read back without stopping the recording of 
video and/or audio signals. 

CONCLUSION 

I0081. Although the above has generally described the 
present invention according to specific systems, the present 
invention has a much broader range of applicability. In par 
ticular, while foregoing has described specific embodiments 
having a hard disk as a recording, the hard disk may be 
replaced with another disk type recording medium, such as an 
optical magnetic disk or a phase-change optical disk, and the 
like by those of ordinary skill in the art without departing 
from the scope of the presently claimed invention. The spe 
cific embodiments described herein are intended to be merely 
illustrative and not limiting of the many embodiments, varia 
tions, modifications, and alternatives achievable by one of 
ordinary skill in the art. Thus, it is intended that the foregoing 
description be given the broadest possible construction and be 
limited only by the following claims. 
I0082) The preceding has been a description of the pre 
ferred embodiment of the invention. It will be appreciated that 
deviations and modifications can be made without departing 
from the scope of the invention, which is defined by the 
appended claims. 
What is claimed is: 
1. A data recording apparatus for recording data on a disk 

type recording medium, comprising: 
an area setting circuit for setting up a first area and a second 

area on said disk-type recording medium; and 
a data recorder for recording data in ascending order of 

address in said first area and in random order in said 
second area. 


