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a cache data store connected to a backing store consisting of a disk drive
or data storage unit. This invention relates to a data processing sys-
Whenever the cache is written into, a new directory [ERR]  including a data
storage unit having a plurality  or segment descriptor table entry
corresponding to of data storage areas and to its method of opera-   5
the written to data segment is created and stored tion.
with the data written to the cache. In other words, a Data storing and
recording is a major and key   directory entry is stored with the data in
addition to portion of all data processing operations. Most data  having a
separate directory structure. This means recordings employ rewritable
record media, such    that in order to read the directory entry, unless one
as magnetic media. In such instances, it is com-   10  knows the exact
location of all of the directory mon practice to store a directory of the
data store  entries, the entire cache may have to be scanned. In a
particular record medium or record volume     George, et al. allocate a
predetermined portion of (such as a data storage disk, or diskette,
magnetic  each cache storage segment area for the directory tape, and the
like). A directory to the stored data is  entry. This means that the data
storage areas are stored in one section of the record medium, such   15
preferably of fixed lengths such that the locations as the low-address
portion, while the data is stored  in the cache of all of the newly created
descriptor in the remaining portion of the record medium;     table entries
are easily located. When variable such directories have been called "Volume
Table    length data recording is provided, this luxury of a of Contents
(VTOC)" or "Tape Table of Contents     priori information on the location
of the directory TOC)".                                         20  entry
no longer exists. Both the directory and data in each record         Data
storage directories have included in a medium are updated by various
recording oper-      single entry a plurality of address pointers to a like
ations. Updating data includes deleting old data.   plurality of data
storage locations. For example, Such updating-associated data deletions
leave only  Hunter, et al. in U. S. Patent 4,419,746 includes two the
latest version of the data available. The histori-  25  addresses with each
directory entry, such that two cal record of data changes becomes lost,
unless     different memories can be simultaneously acces- separate
journalling or other backup operations are  sed in a single instruction
cycle. employed.                                              Known
techniques for storing and later acces- One example of a disk file data
store with both  sing archived and current versions of data sets are a
directory and a data section is described in JP-A-   30  reviewed in an
article entitled "Database support 58168164. In this store, the directory
section is  for versions and alternatives of large design files" formed
from the upper limit of the extent of a      by R. H. Katz and T. J. Lehman
(IEEE Transactions sectional editing file and a data section Is formed
[err] Software Engineering, Vol SE-10, no. 2, March from the lower limit of
the extent of this file so that  1984, pp. 191-200). the data and directory
entries grow towards each   35  With the advent of "write-once" optical
storage other.                                              media having
extremely high data storage density, Some editors, such as for editing
computer      the luxury of updating and deleting directories each Programs
and text processors, have a limited auto-  time data Is recorded becomes an
impossibility, if atic data backup facility. For example, the IBM   the
directory is to be stored In the same record Disk Operating System for the
IBM Personal Com-   4o   medium as the data itself. While one could employ
puter employs a line editor called EDLIN as de-    a record medium having
an optical portion and a scribed in the Disk Operating System  Manual,
magnetic portion, respectively, for storing data and copyright 1981, by
International Business Machines  directories, such an arrangement greatly
increases Corporation, Armonk, New York. This line editor    the cost of
the data recorder and, hence, is not creates a backup file when the user
submits an   45  desirable. Accordingly, for those record media hav-
"ENDEDIT" command to EDLIN. The ENDEDIT            ing indelible
characteristics (write once), it is de- command creates a backup file
identified by the     sired to have a data storage management tech- suffix
".BAK" with a file name. The new file, cre-  nique which is relatively
simple for accommodating ated by the editing, has the same file name but
the nondelete aspects of the write once media. with an extension "XXX"
specified in the EDLIN   50   The problem  of updating non-erasable data
command. The directory for the new file does not   stored on an optical
disk is discussed in an article link it to the backup file. The user, of
course, knows  entitled "Dynamic data structures on optical disks" the name
of the file and therefore can access       by P. Rathmann (IEEE Proc. Int.
Conf on Data either the new file or the backup file. The backup
Engineering, Los Angeles, April 1984, pp. 175- file is created irrespective
of the extent of editing of  55  180). the file, which includes, of course,
no changes        Even with magnetic media, which has updata- whatsoever.
ble or rewritable characteristics, the management George, et al. in U. S.
Patent 4,419,725 shows  of such data and the loss of archiving can present
2    



3                 EP 0 165 382 B1                         4 data processing
costs; that is, various catalogues  increasing or decreasing data storage
addresses, have to be constructed and stored for separately   respectively,
beginning at the outermost or inner- identifying where earlier versions
(each version is a  most track. The data being recorded is always
generation data group) of the updated data sets or  recorded beginning at
the address opposite the files of data can be found. Further, this data
stor-   5   beginning address for the directory. Each succes- age content
of a volume has to be managed. Such    sively recorded data unit is at a
next sequential management does require host processor and data    storage
address closer to the recorded directory. storage control unit resources.
With the cost of    When the data storage addresses of the last direc-
magnetic media being continually reduced, there is  tory entry recorded and
of the last data recorded a certain attractiveness to avoiding the resource
10  reach a predetermined address differential, then costs of updating and
deleting. Therefore, there are  the volume or record medium is defined as
being certain advantages in peripheral data recording of  full and a
special control is recorded indicating the nondelete recording of data even
on magnetic me-   separation of the directory entry and the data. Each dia,
which is rewritable. Accordingly, the processes  addressable storage area
on the record medium associated with nondelete recording can be ap-   15
can be one sector of a rotatable data storing disk. plicable to a wide
range of data storage media.        Preferably, a self-archiving data
record direc- The present invention provides a method of      tory is
provided with a plurality of directory entries operating a data processing
system having a data   for each file or data set that has been updated. The
storage unit with a continuous address space in-    latest update has an
associated record directory cluding a plurality of addressable data storage
20  entry pointing to all of the data of the data set, and areas bounded by
first and second addresses; the    a reverse pointer to the record
directory entry method comprising the steps of: storing received   pointing
to the immediately-preceding updated ver- data records in said data storage
areas beginning  sion of the file or data set. Each time a file or data at
the data storage area addressed by said first    set is updated, only that
portion which is changed address and proceeding sequentially at succes-  25
is updated. Therefore, each record directory entry sively addressed ones of
said data storage areas   will point to data which is the current data but
toward the data storage area addressed by said      which may have been
actually recorded in the second address; each time any of said received
record medium at diverse times. The oldest, or records of data are stored
in said data storage    first, entry in the record directory for the
associated areas, creating a record directory entry identifying   30  file
or data set contains a null reverse pointer the just stored records of data
and an address     indicating it is the original entry. pointer identifying
the data storage area in which     The directory entries are of variable
lengths said just stored records of data are stored; and    depending upon
the fragmentation of the recording storing successively created directory
entries re-  of the data in the respective file or data set. In a
spectively at successively addressed data storage   35  simplest form, the
self-archiving directory can be areas beginning at said second address and
pro-    limited to a single data storage volume. In another ceeding
sequentially toward said first address,     version, overflow recording
from one data storage characterised by the further steps of comparing the
volume to another data storage volume can be address used for last storing
a record of data with  handled through a simple modification of the direc-
the address used for last storing a record directory  40  tory structure
such that the various volumes can be entry and, when said comparison
indicates a pre-   logically linked together. determined closeness of said
compared addresses,       The foregoing and other objects, features, and
indicating that the continuous address space is     advantages of the
invention will be apparent from filled by storing in the continuous address
space  the following more particular description of pre- intermediate the
last stored data record and record  45  ferred embodiments of the
invention, as illustrated directory entry, a directory and data end
indication.  in the accompanying drawings. A data processing system for
carrying out such a method is also provided.
Description of the Drawings The recording techniques for efficiently build-
ing a self-archiving directory include selecting a   50  Figure 1 Is a
simplified illustration of a disk record storage medium  having a given
address      type of data recorder employing the present inven- space,
having addresses from a minimum to a         tion. maximum value. On a
record storage disk, the           Figure 2 Is a block diagram of the data
re- minimum address value is usually the radially-out-  corder illustrated
in Figure. ermost record track, while the highest address is  55  Figure 3
illustrates a data storage medium us- usually the radially-innermost record
storage track.  able in the Figure 1 system but employing a dif-
Preferably, all directory entries are recorded se-  ferent directory and
data format on the disk. quentially beginning at one radial extremity at
ever-  Figure 4 illustrates an addressing structure us- 3    



5                 EP 0165 382 B1                      6 able with the
system illustrated in Figure 1.      addresses. At some unpredicted radial
position, the Figure 5 illustrates an address map for a data  record
directory 25 and data at 26 stored on the storage volume usable in the
Figure 1 illustrated  disk 14 will come to close proximity resulting in a
system.                                            filled disk or data
volume. In an alternate embodi- Figure 6 illustrates an expandable
directory en-   5   ment, the radial positions and directions of record-
try for a self-archiving directory.                 ing for the directory
and data can be reversed. Figure 7 illustrates the format of a request for
A general arrangement of controller 12 is dia- accessing a data storage
volume employing a self-  grammatically illustrated in Figure 2. It
includes archiving directory in the Figure 1 illustrated sys-  programmable
microprocessor 31 controlled by tem.
10  program 33 stored in working control store (WCS) Figure 8 is a machine
operations flowchart      32. These programs enable microprocessor 31 to
illustrating machine operations using the invention  operate the peripheral
data storage subsystem 10 within the Figure 1 illustrated data storage
recorder.  for receiving data for storage from host processor 30 over
peripheral connection 13 and for supplying Detailed Description
15  stored data requested by host processor 30 from data storage unit 11.
It is preferred, but not re- Referring now more particularly to the draw-
quired, that the peripheral data storage subsystem ings, like numerals
indicate like parts in the struc-  10 includes a data buffer or cache 35
for temporar- tural features throughout the drawings. A peripheral  ily
storing data being transferred between host data storage subsystem 10
includes a data storage   20   processor 30 and a data storage unit 11.
Known unit 11 attached to a data storage access controller  caching
controls for operating a cache between a 12. Controller 12 in turn is
connected to one or   host processor 30 and a data storage unit 11 can more
host processors  via  a  peripheral or       be employed. A cache directory
36 stores ad- input/output connection 13. Within the peripheral  dresses of
the data stored in data storage unit 11 data storage subsystem  10, a
plurality of data  25  and a corresponding address of the cache 35 for
storage units 11 can be attached to one or more of  all data stored within
cache 35. During a recording, the controllers 12. Each data storage unit 11
in-   or write operation, wherein data is transferred from cludes one or
more record media 14, preferably in   host processor 30 to data storage
unit 11, directory the shape of a circular disk. Disk 14 is removably  36
may include only a cache address in that some mounted for rotation in a
usual manner about an   30  data may be stored in cache 35 before a
directory axis of rotation 15. A transducer 16 is radially   entry has been
created. In this instance, a pseudo movable between a radial outer
extremity 18 of a   data storage unit 11 address can be employed recording
area represented by double-headed ar-    which is out of the range of the
address space for row 24. The radial inward extremity 19 of the data
record medium 14 or the physical data storage recording area usually marks
the radial inward-  35  locations can be allocated and the data recorded
most movement of transducer 16. The data record-   into the allocated
locations at a later time. Prefer- ing area 24 can consist of a large
plurality of     ably, microprocessor 31 through its program 33 will
concentric record tracks, each having its respec-   assign data storage
addresses within data storage vely unique radial position, or a single
spiral track  unit 11 for data as it is received from host proces- having
portions which are addressed by position   40  sor 30 such that directory
36 always has both a within the spiral track. Transducer 16 is coupled to
data storage unit 11 address and a cache address. data storage access
controller 12 via a usual con-  The data storage area addresses for data
storage nection 17.                                         unit 11 use the
usual track (radial position) and In accordance with the invention, a
record di-  sector (rotational position) addressing. rectory for the data
stored in disk 14 may be   45     Data stored within cache 35 is identified
in constructed along the outer periphery 18 of disk 14  addressable data
storage areas 37, each of which and as data is stored, within the disk 14,
the     includes a modification or new bit 38. Bit 38 is directory grows
radially inward as indicated by     always set to indicate modified data
whenever host arrow 25. In a similar manner, the data storage     processor
30 is supplying data for recording and begins as the inner radial extremity
19 with the   so  data storage unit 11. The modification bit 38 is radial
outward data recording growth represented    employed for controlling the
data transfers between by arrow 26. Using normal disk addressing tech-
cache 35 and data storage unit 11 in that only new niques the directory
growth represented by arrow   or modified data is written to the data
storage unit 25 (also representing the record directory) begins  11. at
track 0, the lowest address with each new record  55  Microprocessor 31
controls all of the elements directory entry at an ever-increasing data
storage  of controller 12. Bus 40 connects microprocessor addresses. In
contrast, data growth begins at the  31 to WCS 32 and cache 35 for
controlling same highest address and proceeds at ever-decreasing    and for
providing data transfers between the micro- 4    



7                 EP 0 165 382 B1                     8 processor 31  cache
35, and WCS 32. Data trans-    many actuators for moving a transducer 16
radially fers between cache 35 and data storage unit 11 are  of disk-type
record members have a much faster conducted via the usual data circuits 41
which     track-to-track head moving capability than at either provide
formatting and data modulation (encoding    radial extremity 18 or 19 of
the record member. for recording). Automatic data transfer circuits   5
Accordingly, It may be desirable to store the record transfer data between
cache 35 and data circuits   directory for the record medium centrally of
the 41 via bus 42 as well as between data circuits 41  radial extent of the
data storage area. In Figure 3 a and peripheral connection 13, which allows
bypass  dashed line circle 60 represents a reference radius of cache 35.
The preferred operation for data trans-  which corresponds to a maximal
actuator response fers between host processor 30 and cache 35 and   10
position. i.e., this is the radial position where the then between cache 35
and data storage unit 11.     actuator (not shown) for moving transducer 16
has Data circuits 41 are controlled by microprocessor  the shortest
track-to-track elapsed time. The record 31 in a usual manner via control
lines 43.         medium directory begins at reference radius 60 WCS 32, in
addition to storing programs 33 for  and Is designed to grow radially
outwardly as in- microprocessor 31, also stores control data struc-  15
dicated by arrow 61 at ever-decreasing addresses tures usable with the
present invention. It is to be  from the reference radius 60. Initially,
the data understood that WCS 32 will also store other con-  storage also
begins at the reference radius 60 with trol data structures not pertinent
to an understand-  additional data recording moving inwardly as in- ing of
the present Invention but which may be      dicated by arrow 62 also
labeled "data-1" until the advantageously employed in the practical
construc-  2o  inner radius 19 has been reached. Additionally, tion of a
peripheral data storage subsystem  10.    data storage can begin at the
radially outward WCS 32 is preferably a random-access, semicon-
extremity 18 with the data storage proceeding se- ductive type of data
storage unit. A directory index  quentially radially inwardly as indicated
by arrow 50, later described, provides for a first stage acces-  63. Other
geometric arrangement may also be em- sing of data storage areas in data
storage unit 11.  25  ployed. While the directory index is shown as being
within     The sequence of addressing for accessing data controller 12,
such an index can be equally em-     storage sections of record medium 14,
particularly ployed within host processor 30; the latter arrange-  with the
dynamic directory's growth for the record ment is particularly advantageous
for lower-capabil-  medium and the self-archiving aspect is best un- ity
host processing, such as personal computers or  30  derstood by referring
to Figure 4. Access requests minicomputers. The directory index 50 matches
file  received from host processor 30 for accessing the or data set names
(herein termed "DSNAME") to a     data storage medium 14 are indicated by
arrows record directory 25 entry either stored within     69. When a given
request includes a file or data record member 14 or cache 36. For updating
the      set name DSNAME, then  microprocessor 31 record directory on
record medium 14, WCS 32  35  through its programs 33 accesses the
directory contains old directory entry 52 which stores the   index 50
scanning for DSNAME. Once a match is currently accessed copy of the record
directory    found, then the corresponding pointer to the record entry for
record medium  14. Updated directory      medium 14 directory (DIR PTR) 73
enables micro- entry 53 stores the directory entry to be recorded
processor 31 to access the most recent directory in conjunction with new or
updated data being   40  entry for DSNAME; in the illustration, this is
shown supplied to the data storage subsystem 10 by host  as directory entry
75, which contains DSNAME 80. processor 30. The cooperative relationships
be-        Since data storage unit 11 has a large capacity tween old
directory entry 52 and updated directory  for storing data, it may be more
efficient to have a entry 53 will become more apparent. The directory
plurality of directory indices and effectively provide index 50, when
stored within controller 12, can be   46   a plurality of addressable
logical or virtual data retentively stored in rewritable retentive store
51,  storage volumes. It is preferred that no special such as a so-called
diskette or flex disk recorder,  areas for the various virtual data storage
volumes rewritable ROM (Read Only Memory), and the like.    be assigned;
rather, it Is preferred that the actual In one practical embodiment, the
directory index 50  data storage be independent of such virtual volume
within WCS 32 contains but a portion of all the   5o  addressing or any use
of subdirectories. In the directory indices for the data storage units 11
of  latter instance, directory index 50 includes a plural- peripheral data
storage subsystem 10.              Ity of virtual directory indices 70, 71,
etc. In this Before proceeding to more detailed discus-      situation,
host processor 30 in its request 69 se- sions of the operation of
peripheral data storage  lects one of the virtual directory indices. When a
subsystem  10, it should be understood that the  55  plurality of host
processors share a data storage control of record directory 25 and data
storage 26  unit 11, each of the host processors may have its growth within
a record medium 14 can use several   own individual directory Index;
microprocessor 31 arrangements. For example, it is well known that
through its programs 33 can recognize which host 5    



9                EP 0 165 382 B1                   10 processor has
supplied the request and therefore  DSNAME at the same time record D was
updated. translates the host processor identifications to the  The
alphabetic characters F and G In parentheses appropriate respective
directory index 70, 71, etc.  adjacent record directory entry 83 indicate
that rhe virtual volumes may also be assignable to    records F and G found
in the antepenultimate entry processes, virtual machines or other logical
entity   5   86 have been deleted from DSNAME 83. In an- of one or more
host processors 30. In any event, a  tepenultimate record directory entry
86 the reverse directory index 50 has a DIR PTR 73 pointing to   pointer
area 90 has a null indicating that entry 86 the most recent record medium
14 directory entry  represents the first recording of the file DSNAME
corresponding to the supplied DSNAME.             within record member 14.
As later described, a The record medium  14 directory 25 has a   10
special character or set of characters can be in- plurality of directory
entries for various files and  serted in area 90 for indicating another
record data sets all randomly interleaved as determined  medium (not shown)
containing prior recordings of by the sequence of recordings which can be
in-    the respective file or data set. Numeral 91 Indicates dependent of
any data organization. For purposes  the data record location pointers A
through C, F of illustration, three directory entries are shown as  15  and
G, which represent the first data contents of being reversably linked with
backward pointers for  the file DSNAME recorded on record medium 14. a
given DSNAME 72 are shown. It is to be under-      Directory 25 grows in
the direction of the arrow stood that intermediate to these three directory
within in Figure 4, which in Figure 1 extends from entries are unrelated
directory entries for other files  the outer radius 18 toward the inner
radius 19. nd data sets not shown. Once microprocessor 31   20  Point 95
represents the highest address of any has accessed directory entry 75,
using directory  record directory entry currently recorded in record index
50, DSNAME entry 72, and pointer 73 and its  medium 14. To identify the
location of point 95, programs 33, determines the actual status of all
microprocessor 31, within WCS 32, has a directory data stored in record
medium 14 corresponding to  end pointer 96 pointing to location 95.
Similarly, the DSNAME 72. In record directory entry 75 pointed   25  data
storage area 78 begins at the inner radius 19 to by DIR PTR 73, reverse
pointer RP 79 rever-    and proceeds radially outward as indicated by ar-
sably points to previous directory entry corre-   row 26 with the last data
being recorded at the sponding to the next earlier version of DSNAME
lowest data storage address 97 storing data. A data 72. Each record
directory 25 entry has such a     end pointer 98 in WCS 32 includes an
address reverse pointer. In entry 75, numeral 76 indicates a   so  pointer
which points to address 97 enabling micro- plurality of data storage
pointers A through E cor-  processor 31 to easily record additional data in
responding, respectively, to various fields and   data storage area 78 at
ever-decreasing data stor- records of DSNAME 72 that are the latest
versions  age addresses. For a received write request 101, of the data for
that file or data set. Numeral 77  microprocessor 31 accesses data end
pointer 98 to collectively designates the address pointers for the   35
establish the data storage sector to begin receiving respective records A
through E. For purposes of   data to be recorded in record medium 14 and
illustration only, records A, B, C and E may be the  updates the
appropriate pointer when a data stor- first data recorded. Record D'
indicates that it is an  age section is written into. The same process is
updated version of record D. The symbol D' in-    used for writing a new
directory 25 entry. For a dicates that penultimate directory entry 83
pointed   40  read operation, or for scanning the contents of the to by RP
79 as indicated by arrow 82 contains     record medium 14, as indicated by
numeral 100, pointers to data D, which are different and earlier
microprocessor 31 will begin the scan of the direc- versions than record
D'. Accordingly, changing but  tory 25 at the directory end (DIR END)
through the one record of a file or data set causes a new     use of
pointer 96 and proceed radially outwardly record member 14 directory entry
75 to be made.  45  toward the outer radius 18 to identify recorded The
records A, B, C, and E remain unchanged as    data. do the data pointers.
In the illustrated updating of  As indicated in Figure 4, more than one
record DSNAME, as represented by record member direc-    medium 14 can be
employed in a peripheral data tory entry 83, data pointer D is updated by
data  storage subsystem 10. Accordingly, DIR PTR 73 of pointer D' for
pointing to the updated record.  5o  the directory indices 70, 71, etc.,
may include a Penultimate record directory entry 83 includes  record medium
14 selection control as Indicated by DSNAME 84 identical to DSNAME 72 and
80.         the arrow extending between DIR PTR 73 and Entry 83 has a
reverse pointer RP 85 pointing to  DSNAME 75. Such selection control is the
same as the antepenultimate record directory entry 86. Nu-  selecting data
storage volumes in current data pro- meral 87 denotes data pointers A
through D for the  55  cessing systems. data within the file or data set
corresponding to    The actual storage format of record directory record
directory entry 83. Note that record E is  entries and data In a record
medium 14 employing new to entry 75; a new record was added to
concentric radially-spaced record tracks is shown 6    



11                 EP 0 165 382 B1                    12 in Figure 5. The
first record directory for record  served for that end pointer before
creating the medium 14 is described as beginning at the outer   record
directory. Accessing a filled record medium radius 18. The width of the
Figure 5 illustrated    14 proceeds by first finding the end pointer 108
address space corresponds to one record track in    and then proceeding
directly to the latest entry for extent while the vertical ordinate
corresponds to   5   finding the latest version of the file or data set.
various radial positions of the individual record   Directory end ID 106
and data end ID 107 may tracks. The first data recorded in record medium
contain all or some of the information normally 14 are entry 0, which
contains the pointer to data-  found in a VTOC, i.e., maybe a a partial or
com- Q-A, the first data record of data set Q. Entry-W is  plete
replication of the directory indices 70, 71 for a different file or data
set and corresponds to  10  referred to above. The latter replication
facilitates a data-W-A in the data storage area 78. Entry-X       quick
scan for identifying what data is stored In corresponds to and points to
data-X-A.             record medium  14 without scanning the entire
Entry-Q' indicates a modification was made to   record directory 25. A
partial replication of indices the previously recorded file or data set
represented  70, 71 can be a listing of files only, or the last by entry-Q.
This change corresponds to the dele-  15  recorded files up to a preset
number of files, I.e., tion of data records Q-F and Q-G and the addition
the last most active files. of Q-D. Entry Q" corresponds to data Q-D', a
Figure 6 illustrates one version of a record modification of data Q-D. For
example, entry-Q"    directory 25 entry selected as representing direc- can
correspond to the entry 75 of Figure 4, wherein  tory entry 75 of Figure 4.
A header 120 includes four  of the five records A, B, C, and E were  20
the DSNAME 80 identification, reverse pointer 79, unchanged and record D
was changed to D' such      additional information over and above the
minimum that data-Q-D' corresponds to record D, while data-  required for
self-archiving can include a timestamp Q-A  through Q-C  corresponds to
records, A         121, the current size or length 123 of the file through
C. This indicates that the pointers A, B, C  DSNAME, and additional control
flags 122, not per- remain unchanged while data D is changed to  25  tinent
to the present invention. The data field 76 pointer D' and pointer E was
added. D' and E        each can include, in addition to a pointer 125, a
correspond to data-Q-D' and Q-E of Figure 5.        record identification
ID 124, a reference indicator Entry-X corresponds to a file containing
data-X-A.  135, length indicator 136 and additional control Entry-Z
corresponds to data-Z-A. The physical size  flags 138. Reference 135 can
indicate the logical of the record directory 25 entries are enlarged with
30  position of the pointed to data In DSNAME or a respect to the size of
the data recording areas for  sequential number of the field in the
directory entry purposes of illustration only. Directory end 95 is  and/or
modification  level of the data  or a indicated at entry-Q", while the end
of the data is  timestamp. Flags 138 provide the control function indicated
at 97 at data-Q-E. As additional data are  not pertinent to an
understanding of the present recorded in record medium 14, the data storage
35  invention. area 78 grows radially outwardly to meet the radial    A
minimal content of data fields 76 for a record inward growth of record
directory 25. When the      directory entry are pointer 125 data. Pointer
125 highest address of the last record directory entry  includes the track
address 129, and the sector and the lowest address of last data recorded
(rotational position on the identified track) 130 for reaches a
predetermined minimal differential, the   40  uniquely locating the pointed
to data record. Such record medium 14 is declared as being filled. At
track and sector can be the first one of several this point in time,
directory and data end 105 is  sectors of tracks storing the pointed to
data. Addi- recorded intermediate the then current ends 95 and  tional
information in a pointer 125 includes bits W 97. The directory end ID 106
and the data end ID    126 which indicate whether data has been written 107
can include control information, known special  45  into the pointed to
track and sector 129, 130. When patterns such as used for interblock gaps
in data   plural data storage sectors, such as 2, 4, 8, etc., recording, or
contain other information as may be  are assignable to one directory 25
entry, length desired.                                           field 136
may designate the number of contiguous Once record medium  14 is filled
with data,     sectors actually written. Bits D 127 indicates that
microprocessor 31 should be able to quickly find   50  the track and
sectors 129, 130 are defective and the latest entry of the record
directory. While this  may indicate which of several sectors are defec- can
be achieved by using the above-described       tive. Flags 128 can provide
additional control in- directory indices, it may be that record medium 14
formation not pertinent to an understanding of the is transportable and,
hence, the directory indices  present invention. In one version of the
invention, may not be available to a controller 12. To facilitate  55  the
track and sector 129, 130 pointers point to six access to a filled record
medium 14, an end point-  sizes of allocation units of record medium  14.
er 108 is recorded in one sector of track zero, the  Therefore, a record of
a file or data set having a radially outward-most record track in a sector
re-  required greater capacity than a single allocation 7    



13                 EP0 165382B1                       14 unit would require
a plurality of sectors 130; data  to be transmitted for a write and can
contain addi- pointer field 76 points to the first sector 130 em-  tional
subcommands 155,156,157. In a CCW, area ployed for recording the record. In
another version  158 contains pointers to areas of a main memory of the
invention, the data pointer field 76 points to  (not shown) in a host
processor allocated for use each individual sector allocated to the file
indepen-   5   with the illustrated CCW. Some of the commands dent of its
data content In the latter arrangement,  In CMD 151 may not require the
subcommands, or host processor 30 accesses the first sector al-    command
modifiers as above described. Of located for obtaining internal data
structure Indica-  course, other request formats may also be em- tors for
accessing other data stored within the     ployed. sectors. Other forms of
data management and data  10   The machine functions performed In imple-
control structure, of course, can be utilized.      menting the invention
in the Figure 1 illustrated As mentioned with respect to Figure 4, some
system are shown in Figure 8. A host processor 30 records or fields can be
deleted wherein the record  request is received at 69. At 170,
microprocessor directory  entry  is  data-related  rather  than    31
determines, either from the request or by com- allocation-unit-related.
Such a deletion need not be   15  paring DSNAME in the request with the
DSNAME noted in record directory 25 except by the absence  in the directory
index 50, whether a new file or data of an entry. A delete field 140 may be
optionally  set is to be accessed that is not currently recorded employed
once for indicating that certain data has  or does not have sectors
allocated in record me- been intentionally deleted from the file or data
set  dium 14. For a new file or data set, microprocessor when the
corresponding generation data was re-  20  31 goes to step 172 for creating
a new record corded. Identification of the just-deleted data is In
directory 25 entry. In this instance, within WCS 32, ID field 141. The fact
that it is deleted is in bit 142  old directory entry 52 is blank, while
updated direc- and the pointer to the latest version of the deleted  tory
entry 53 will contain the new DSNAME 152. data is at 143. Pointer 143 is
constructed iden-    Then the later-described machine operations for
tically to pointer 125. The delete field 140 can be   25  recording data
are performed. kept with the record directory 25 entry generated
Usually, the received request will be for a as a result of deleting the
field or can be carried  DSNAME that is recorded in directory index 50.
forward to all subsequent record directory 25 en-   When microprocessor 31
finds a match between tries.
DSNAME 152 and a DSNAME within directory in- Figure 6 illustrates a record
directory entry for  3o  dex 50, microprocessor 31 proceeds to step 174 to
a single volume set of record directory entries.   determine whether the
current request is for acces- When a multivolume set is to be provided,
reverse  sing record  medium  14 indirectly using the pointer 79 can
include volume indicators as in-     DSNAME 152 or directly by an address
such as dicated by flags 122; that is, the reverse pointer 79  the track
and sector addresses contained in area is an identification within record
medium 14. When   35  158 of the request format. If the track and sector is
a flag (not shown) 122 indicates that the record   indicated within the
request, then, of course, the directory entry is a first record directory
25 entry  data already has been recorded using nondelete for a given record
medium 14 then the data set or   recording on record medium 14 indicating a
read le has different generation sets in respect to a   command. Then the
identified data is fetched at plurality of such record media.
40  175, using the usual read from device to host Figure 7 illustrates a
host processor 30 request  machine operations. When the only DSNAME ID is
format usable with the present invention. The re-  employed, microprocessor
31 in step 176 searches quest format is shown in the form of a channel
index 50 for finding a DSNAME match. Assuming command word CCW 150 in which
the first byte       that a match is found (otherwise an error condition
CMD 151 contains a code permutation representing   45   may be indicated),
then at 177 microprocessor 31 the function to be performed by the
peripheral data  accesses record medium  14 for transferring the storage
subsystem  10. Identification of a file or  last record directory entry
from record directory 25 data set DSNAME is in field 152 while the
directory  into the old directory entry 52 of WCS 32. Such index 70, 71
identification is in field 153. The    accessing is illustrated with
respect to Figure 4. directory index 153 may contain a host processor   so
Then a new directory entry is created in step 178 30 identification
enabling host processor virtual   in area 53 of WCS 32. For example, in
micropro- control of the data storage system using upon host  cessor 31 in
processing the received request for- processor identifications or processes
within a host  mat determines at this point which record or which
processor. Data ID 155 is optional for identifying  sectors are to be
modified. After determining the the record within the file or data set to
be acces-  55  location of data end point 97, the track and sector sed.
Field 156 contains read/write or delete com-  information may be entered
into area 53 for updat- mands for the data ID 155. A timestamp 157 is
ing the directory entry for the data to be modified. optionally provided.
Area 158 represents the data  In the event of a read command the same
proce- 8    
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but no new record directory entry  an archival data line, to step 210. The
record is created.                                         directory 25
entry stored in old directory entry 52 Microprocessor 31 in step 181
determines        is examined for reverse pointer RP 79. If there is
whether the request is a read or a write. For write  no reverse pointer,
then the requested data is not to record medium 14 operations,
microprocessor   5   within the record medium 14 and microprocessor 31 In
step 185 first finds data end 97. At 186, an  31 returns to machine
operations not described for updated entry is created by transferring the
con-  reporting that fact to host processor 30. Assuming tents of old
directory entry 52 into the new work  that the reverse pointer exists, then
microprocessor area 53. In step 187, microprocessor 31 deter-     31 at 211
for a multirecord media embodiment mines whether the data supplied by host
processor  10  determines whether modification level is stored in 30
changes a previously recorded record or is      the same record medium 14.
If not, the pointer to additional data. At this point, microprocessor 31
the previous record medium is sent in step 214 to allocates, beginning at
data end 97, an appropriate  the requesting host processor 30;
microprocessor number of a sectors of data storage area 78 for the  31
returns to other machine operations (not de- data to be transmitted to the
record medium 14.  15  scribed) via path 204. If the requested modification
Within step 188, the newly allocated data storage  level data are stored In
the same record medium sectors are stored in area 53 which is the update to
14, then at step 212, microprocessor 31 fetches the the record directory
entry 25. Assuming that all of  next record directory 25 entry indicated by
the the data to be recorded has been identified, then in  current reverse
pointer. That fetched record direc- step 189 microprocessor 31 finds the
DIR END 95.  20  tory 25 entry is stored at step 213 In area 52 of In step
190 the updated record directory entry in  wCS 32. Then steps 200, et seq
are performed area 53 is recorded In one or more sectors located  until
either the data are found, or It has been at DIR END 95 and adjacent to the
just-previously   determined the data are not actually stored within
recorded record directory entry. Then in step 191,  record medium 14.
microprocessor 31 updates directory index 50 by   25   It is not necessary
for practicing the present updating the appropriate DIR PTR 73 (Fig. 4).
The  invention to use all of the control parameters and updated directory
entry contains a reverse pointer  structures illustrated in the drawing or
described. to the track and sector corresponding to the DIR    For example,
the reverse pointers 79, 85, and 90 PTR 73 to the old directory entry
stored in area 52.  may be dispensed with. In such a practice of the If at
step 192 it was determined by microprocessor   30  invention, record
directory 25 is scanned for 31 that more records have to be updated for the
matching a DSNAME of a received request with the currently accessed file or
data set, then steps 185  DSNAMEs of the respective record directory 25
through 188 are repeated. Upon completion of all    entries. Upon a match,
the corresponding data area the recordings, steps 189 through 191 are per-
can be accessed as described for Figs. 4 and 8. formed. Following step 191,
microprocessor 31 via  35   Duplicate copies of the DSNAME indicate updated
logic path 204 goes to machine operations such as   versions or multiple'
generations of the data set. reporting a successful conclusion of the
recording  Such an approach to practicing the present inven- as well as
other operations, as is well known in the  tion is useful in low cost
systems wherein perfor- data processing art.
mance is not critical. For a read operation (R/W = R), microprocessor   40
31 proceeds from step 181 to step 200 for deter-    Claims mining whether a
data pointer to the data to be accessed is currently in the record
directory entry  1. A method of operating a data processing sys- 52.
Generally, this will be the case permitting        tern having a data
storage unit with a continu- microprocessor 31 in step 201 to determine
wheth-   45  ous address space (24) including a plurality of er the entry
is a deleted data entry 140. If not, the  addressable data storage areas
(25,26) boun- requested data is still a part of the active file.     ded by
first and second addresses; Microprocessor 31 in step 202 determines
whether the received request has a modification-level in-          the
method comprising the steps of: dicator or timestamp 157 (Fig. 7). Without
a   so modification-level indicator, the latest level of data    storing
received data records in said data (latest data generation) is accessed in
step 203. If   storage areas (26) beginning at the data stor- a
modification-level indicator 157 is present in the   age area addressed by
said first address and received requests, then data are fetched at 203
proceeding sequentially at successively ad- only when the record directory
25 entry timestamp   55  dressed ones of said data storage areas to- 135
corresponds to that requested modification lev-    ward the data storage
area addressed by said el (viz timestamp). For a modification-level miss at
second address; step 202, microprocessor 31 follows logic path 195, 9    
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an archival data line, to step 210. The record Is created.
directory 25 entry stored in old directory entry 52 Microprocessor 31 in
step 181 determines        is examined for reverse pointer RP 79. If there
is whether the request is a read or a write. For write  no reverse pointer,
then the requested data is not to record medium 14 operations,
microprocessor   5   within the record medium 14 and microprocessor 31 in
step 185 first finds data end 97. At 186, an  31 returns to machine
operations not described for updated entry is created by transferring the
con-   reporting that fact to host processor 30. Assuming tents of old
directory entry 52 into the new work  that the reverse pointer exists, then
microprocessor area 53. In step 187, microprocessor 31 deter-      31 at
211 for a multirecord media embodiment mines whether the data supplied by
host processor  10  determines whether modification level is stored in 30
changes a previously recorded record or is      the same record medium 14.
If not, the pointer to additional data. At this point, microprocessor 31
the previous record medium is sent in step 214 to allocates, beginning at
data end 97, an appropriate  the requesting host processor 30;
microprocessor number of a sectors of data storage area 78 for the  31
returns to other machine operations (not de- data to be transmitted to the
record medium 14.  15  scribed) via path 204. If the requested modification
Within step 188, the newly allocated data storage  level data are stored In
the same record medium sectors are stored In area 53 which is the update to
14, then at step 212, microprocessor 31 fetches the the record directory
entry 25. Assuming that all of  next record directory 25 entry indicated by
the the data to be recorded has been identified, then in  current reverse
pointer. That fetched record direc- step 189 microprocessor 31 finds the
DIR END 95.  20  tory 25 entry is stored at step 213 in area 52 of In step
190 the updated record directory entry in  wCS 32. Then steps 200, et seq
are performed area 53 is recorded in one or more sectors located  until
either the data are found, or it has been at DIR END 95 and adjacent to the
just-previously   determined the data are not actually stored within
recorded record directory entry. Then in step 191,  record medium 14.
microprocessor 31 updates directory index 50 by   25  It is not necessary
for practicing the present updating the appropriate DIR PTR 73 (Fig. 4).
The  invention to use all of the control parameters and updated directory
entry contains a reverse pointer  structures illustrated in the drawing or
described. to the track and sector corresponding to the DIR    For example,
the reverse pointers 79, 85, and 90 PTR 73 to the old directory entry
stored in area 52.  may be dispensed with. In such a practice of the If at
step 192 it was determined by microprocessor  3o  invention, record
directory 25 is scanned for 31 that more records have to be updated for the
matching a DSNAME of a received request with the currently accessed file or
data set, then steps 185  DSNAMEs of the respective record directory 25
through 188 are repeated. Upon completion of all    entries. Upon a match,
the corresponding data area the recordings, steps 189 through 191 are per-
can be accessed as described for Figs. 4 and 8. formed. Following step 191,
microprocessor 31 via  35   Duplicate copies of the DSNAME indicate updated
logic path 204 goes to machine operations such as  versions or multiple
generations of the data set. reporting a successful conclusion of the
recording  Such an approach to practicing the present inven- as well as
other operations, as is well known in the  tion is useful in low cost
systems wherein perfor- data processing art.
mance is not critical. For a read operation (R/W = R), microprocessor  40
31 proceeds from step 181 to step 200 for deter-   Claims mining whether a
data pointer to the data to be accessed is currently in the record
directory entry  1. A method of operating a data processing sys- 52.
Generally, this will be the case permitting        tem having a data
storage unit with a continu- microprocessor 31 in step 201 to determine
wheth-  45  OUS address space (24) including a plurality of er the entry is
a deleted data entry 140. If not, the  addressable data storage areas
(25,26) boun- requested data is still a part of the active file.     ded by
first and second addresses; Microprocessor 31 in step 202 determines
whether the received request has a modification-level in-         the
method comprising the steps of: dicator or timestamp 157 (Fig. 7).  Without
a   so modification-level indicator, the latest level of data    storing
received data records in said data (latest data generation) is accessed in
step 203. If   storage areas (26) beginning at the data stor- a
modification-level indicator 157 is present in the   age area addressed by
said first address and received requests, then data are fetched at 203
proceeding sequentially at successively ad- only when the record directory
25 entry timestamp   55  dressed ones of said data storage areas to- 135
corresponds to that requested modification lev-    ward the data storage
area addressed by said el (viz timestamp). For a modification-level miss at
second address; step 202, microprocessor 31 follows logic path 195, 9    
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M   S each time any of said received records of        and data are stored
In said data storage areas, creating a record directory entry (75)
identify-        creating a second plurality of new record ing the just
stored records of data (80) and an      directory entries for changes to
records in a address pointer (76) identifying the data stor-   5
corresponding second plurality of said iden- age area in which said just
stored records of        tifed groups corresponding to the plurality of
data are stored; and                                 changes. storing
successively created directory en-    4. A method as claimed in either one
of claims 2 tries respectively at successively addressed   to    and 3,
further including the step of: data storage areas (25) beginning at said
sec- ond address and proceeding sequentially to-              in each of
said new record directory en- ward said first address,
tries storing an address pointer (79,85) indicat- ing the storage address
of the previous record characterised by the further steps of:      15
directory entry for the corresponding data set. comparing the address used
for last stor-    5. A data processing system comprising a data ing a
record of data (97) with the address used      storage unit (11) having a
continuous address for last storing a record directory entry (95)
space (24) including a plurality of addressable and, when said comparison
indicates a pre-   20       data storage areas (25,26) bounded by first
determined closeness of said compared ad-            and second addresses;
dresses, indicating that the continuous address space is filled by storing
in the continuous            means (30) for generating data records for
address space intermediate the last stored           storage in the data
storage unit; data record and record directory entry, a direc-  25 tory and
data end indication (106,107).                 storage control means
(16,31,35) for stor- ing said received data records in said data 2. A
method as claimed in claim 1, further includ-       storage areas (26)
beginning at the data stor- ing the steps of:
age area addressed by said first address and 30      proceeding
sequentially at successively ad- identifying groups of the records of data
as     dressed ones of said data storage areas to- data sets (80,84);
ward the data storage area addressed by said second address; creating a
record directory entry (86) for each of the data sets including address
data   35       means (31,32) for creating, each time any (91) for all of
the records in the identified        of said received records of data are
stored in groups, respectively;                                said data
storage areas, a record directory entry (75) identifying the just stored
records of changing one of the records in one of the        data (80) and
an address pointer (76) identify- identified groups; and
40       ing the data storage area in which said just stored records of
data are stored; creating a new record directory entry (75,83) for the
respective data set including           the storage control means also
being ar- address data (76,87) for all records not             ranged to
store successively created directory changed and address data (76,87) for
said   45       entries respectively at successively addressed changed one
of the records and storing the           data storage areas (25) beginning
at said sec- new record directory entry without deleting the      ond
address and proceeding sequentially to- previous directory entry (86) for
said one iden-     ward said first address, characterised in that: tified
group. 50      the system further comprises 3. A method as claimed in claim
2, further includ- ing the steps of
means for comparing the address used for last storing a record of data (97)
with the receiving a first plurality of changes to a      address used for
last storing a record directory corresponding first plurality of records
stored   55  entry (95) and, when said comparison indicates in the data
storage unit and storing said            a predetermined closeness of said
compared changed records without deleting any pre-            addresses
indicating that the continuous ad- viously recorded data in the data
storage unit;      dress space is filled, for storing in the continu- 10
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intermediate the last stored         enregistrement des articles de donn6es
re- 



data record and record directory entry, a direc-    qus, dans lesdites
zones de m6moire de don- tory and data end indication (106,107).
ndes (26), en commengant a la zone de m6- moire de donnees adressee par la
dite premlb- 6. A data processing system as claimed in claim    5   re
adresse et en progressant sdquentiellement 5 wherein said data storage unit
is a disk          A des zones successivement adress~es deadi- recorder
having a rotatable record storage disk    tes zones de memolre de donndes,
vers la (14) having an inner radius (19) at which said     zone de memoire
de donndes adressde par first addressed data storage area is located
ladite deuxibme adresse; and having an outer radius (18) at which said  70
chaque fois que des articles quelconques second addressed data storage area
is locat-        parmi lesdits articles de donnees regus sont ed.
enregistr6s dans lesdites zones de m6moire de donndes, creation d'une
entree de repertoi- 7. A data processing system as claimed in claim
re d'articles (75),identifiant les articles de don- 6 wherein said
rotatable record storage disk is  15  ndes (80) qul viennent d'Otre
enregistres, et a write-once optical disk removably mounted in      d'un
pointeur d'adresse (76) Identifiant la zone said data storage unit, and
said data storage       de m6molre de donndes dans laquelle lee arti- unit
has optical data recording and sensing         cles de donndes juste
enregistrds sont stockds apparatus.
; et 20          enregistrement des entrees de repertoire 8. A data
processing system as claimed in any          successivement cr66es
respectivement dans one of claims 5 to 7 in which groups of the         des
zones de memoire de donndes successi- records of data are identified as
data sets, said  vement adressdes (25), en commengant a ladi- record
directory entry means being arranged        to deuxibme adresse et en
progressant s4- to create a record directory entry (86) for each   25
quentiellement vers ladite premiere adresse, of the data sets including
address data (91) for    caract&rls4 en ce qu'il comprend en outre lea all
of the records in the Identified groups, re-    6tapes de spectively;
comparaison de I'adresse utilis~e pour le dernier enregistrement d'un
article de donn6es and, In response to generation of a   30        (97)
avec l'adresse utilisde pour le dernier en- changed data record in one of
the identified       registrement d'une entree de repertoire d'arti-
groups, to create a new record directory entry      cles (95) et, lorsque
ladite comparaison indi- (75,83) for the respective data set including
que une proximit6 pr~d~terminbe desdites address data (76,87) for all
records not            adresses compar6es, indication que Ilespace changed
and address data (76,87) for said  35       d'adresse continu est rempli,
par enregistre- changed one of the records and to store the         ment
dans Ilespace d'adresse continu, entre le new record directory entry
without deleting the    derrier article de donnees enregistrd et ia der-
previous directory entry for said one identified    niere entree de
repertoire enregistr6e, d'une group.
indication de fin de repertoire et d'une indica- 40      tion de fin de
donnees (106,107). 9. A data processing system as claimed in claim 8 in
which the record directory entry means is  2. Proc6dce sulvant la
revendication 1, compre- further arranged to store an address pointer
nant en outre les etapes de: (79,85) in each of said new record directory
identification de groupes des articles de entries indicating the storage
address of the   45  donnees  comme  ensembles  de  donn6es previous record
directory entry for the cor-        (80,84); responding data set.
crEation d'une entree de repertoire d'arti- cles (86) pour chacun des
ensembles de don- Revendlcatlons
n~es, comprenant des donn~es d'adresse (91) 50      pour tous les articles
dans lea groupes identi- 1. Proc6d6 de mise en oeuvre d'un systbme de
fies, respectivement; traitement de donnees ayant une unit6 de m6-
changement d'un des articles dans un des moire de donnees avec un espace
d'adresse          groupes identifies ; et continu (24) comportant une
pluralit6 de zones         crEation d'une nouvelle entree de repertoi-
adressables de memoire de donn~es (25,26)  55       re d'articles (75,83)
pour lPensrmble de don- delimit~es par une premibre et une deuxibme
nees  respectif, comprenant des donndes adresses:
d'adresse (76,87) pour tous les arcles Inchan- le procdM6 comprenant lea
Etapes de:               is et. des donn~es d'adresse (76,87) pour le 11
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dit article changd; et                            donndes dans laquelle les
dits articles de don- 



enregistrement de la nouvelle entree de       ndes juste enregistres sont
stockes; repertoire d'articles sans effacer la precedente     les moyens de
commando de memoire \J   entree de repertoire (86) pour ledit groupe
etant egalement agences pour stocker les en- identifie.
5       trees de repertoire successivement crdeos res- pectivement dans des
zones de mdmoire de 3  Procede suivant la revendication 2, compre-
donnees successivement adressdes (25) en nant on outre les dtapes de:
commengant a ladite deuxieme adresse et en reception d'une pluralilt de
changements      progressant sdquentiellement vers ladite pre- apportds a
une premibre pluralite correspon-  tO  mibre adresse, dante d'articles
stockes dans l'unitd de memoi-   carac*Wrisd en ce que le systbme comprend
en re de donnees, et enregistrement desdits arti-    outre cles changes
sans effacement de donndes              des moyens pour comparer i'adresse
utili- precedemment enregistrees dans l'unitW  de        sdo pour le
dernier enregistroment d'un article memolre de donnees ; et.
15       de donndes (97) avec I'adresse utillsee pour le creation d'une
deuxibme pluralite de nou-     dernier enregistrement d' une entree de
reper- velles entrdes de reportoire d'articles pour des  toire d'articles
(95) et, lorsque ladite comparal- changements apportes a des articles dans
une      son indique une proximite preddterminee des- deuxieme pluralite
correspondante dedits grou-    dites adresses compardes, pour indiquer que
if  pes identifies correspondant a la pluralitd de   20  I'espace d'adresse
continu est rempli, afin de changements.
stocker dans l'espace d'adresse continu, entre le dernier article de
donnees enregistre et la 4. Procedd suivant l'une ou l'autre des revendica-
demiere entree de repertoire enregistree, une tions 2 et 3, compronant on
outre l'6tape de:     indication de fin de repertoire et une indication
dans chacune desdites nouvelles entrees  25   de fin de donnees (108,107).
de rdpertoire d'articles, stockage d'un pointour d'adresse (79,85)
indiquant I' adresse de md-  6. Systeme de traitement de donnees suivant la
moire de 1'entrde de repertoire d'articles prd-  revendication 5, dane
lequel ladite unite de cedente pour lPensemble de donneos corres-
memoire de donndes est une unite d'enregis- pondant.
30      trement sur disque comportant un disque rota- tif de stockage
d'articles (14) qui a un rayon 5. Systeme de traitement de donnees compre-
interieur (19) oO est situee ladite premiere nant une unite de mdmoire de
donndes (11)         zone de memoire de donndes adrsessoe et qui ayant un
espace d'adresse continu (24) qui        a un rayon extdrieur (18) oO so
trouve ladite comporte une pluralite de zones adressables  35   deuxibme
zone de memoire de donndes de memoire de donnees (25,26)ddlimitdes par
adressee. une promibre et une douxibme adresses; des moyens (30) de
gdndration d'articles   7. Systbme de traitement de donneos suivant la de
donndes pour stockage dans l'unite de m6-     revendication 6, dans lequel
ledit disque rotatif moire de donnees;                        40       de
stockage d'articles est un disque optique des moyens de commando de
memoire-            non effagable monte de fagon amovible dans (16,31,35)
pour enregistrer lesdits articles de   ladite unitd de memoire de donndes,
et ladite donnees regus dans lesdites zones de memoi-       unite de
memoire de donndes comporte un re de donnees (26) en commengant a la zone
appareil d'enregistrement et de detection opti- de memoire de donnees
adressae par ladite  45     ques des donnees. premibre adresse et en
progressant sequen- tiellement a des zones successivement adres-  8. Systh
me de traitement de donnees suivant sees desdites zones de mdmoire de
donnees,       I'une quelconque des revendications 5 a 7, vers la zone de
memoire de donnoes adressee       dans loquel des groupes des articles de
don- par ladite deuxibme adresse;             50       nees sont identifids
comme ensembles de des moyens (31,32) pour crser, chaque         donnees,
lesdits moyens d'entrde de repertoire fois que des articles quelconques
parmi lesdits   d'articies 6tant agencds de manibre a crder articles de
donnees regus sont enregistres        une entree de repertoire d'articles
(86) pour dans lesdites zones de memoire de donndes,        chacun des
ensembles de donndes, incluant une entreo de rdpertoire d'articles (75) qui
55  des donndes d'adresse (91) pour tous les arti- identifie les articles
de donndes (80) qui vien-  cles dans les groupes identifids, respective-
nent d'Otre enregistrds, et un pointeur d'adres-  ment; et se (76) qui
identifie la zone de memoire de          en reponse a la gdndration d'un
article de 12    23                 EP 0165 382 B1   c   L   M   S donnees
chang6 dans un des groupes identi-         gekennzeichnet durch die
folgenden weiteren 



fl, de maniere a creer une nouvelle entree de       Schritte: repertoire
d'articles (75,83) pour l'ensemble de donndes respectif , incluant des
donndes            Vergleichen der ftr elne letzte Speicherung d'adresse
(76,87) pour tous les articles inchan-   5  eines Datensatzes (97)
verwendeten Adresse ges et des donnees d'adresse (76,87) pour           mit
der fUr eine letzte Speicherung einer Satz- ledit article change, et a
enregistrer la nouvelle  verzoichniseintragung (95) verwendeten Adres-
entree de repertoire d'articles sans effacer la    se und wenn der
Verglelch eine vorbestimmte pr6c6dente entrde de repertoire pour ledit
Nahe der verglichenen Adressen zeigt, Anzei- groupe identifie.
10       gen, daB der kontinuierliche Adreliraum da- durch gefillt wird,
daB in dem kontinuierlichen 9. Systeme de traitement de donndes suivant la
AdreR raum zwischen dem letzten gespeicher- revendication 8, dans loquel
les moyens d'en-      ten Datensatz und einer Satzverzeichniseintra- true
de r6pertolre d'articles sont en outre pre-    gung eine Anzelge (106, 107)
fUr Verzelchnis- vus pour stocker un pointeur d'adresse (79,85)  15  und
Datenende gespelchert wird. dans chacune desdites nouvelles entr6es de
repertoire d'articles, afin d'indiquer l'adresse  2. Verfahren nach
Anspruch 1, das ferner die de memoire de I'entr6e de repertoire d'articles
folgenden Schritte umfalt: pr~cedente pour lPensemble de donndes cor-
respondant.                                20       Identifizieren von
Gruppen der Datensatze als Dateien (80, 84). PatentansprUche Erzeugen einer
Satzverzeichniseintragung (86) 1. Verfahren zum Betreiben eines
Datenverarbei-        fir jede der Dateien, die Adreldaten (91) je-
tungssystems, das elne Datenspeichereinheit  25     weils fUr jeden der
Sftze in den identiflzierten mit eonem kontinuierlichen AdreBraum (24) be-
Gruppen enth~lt, sitzt, der eine Mehrzahl adressierbarer Daten-
speicherbereiche (25, 26) aufweist, die durch       Andem elnes der Satze
In elner der identifi- erste und zweite Adressen begrenzt sind,
zierten Gruppen und 30 wobei das Verfahren die folgenden Schritte
Erzeugen einer neuen Satzverzeichniseintra- umfa~tt
gung (75, 83) flr die entsprechende Datei, die AdreBdaten (76, 87) fUr alle
nicht gelnderten Speichern empfangener Datensatze in den Da-        Satze
und AdreBdaten (76, 87) fUr den gellin- tenspeicherbereichen (26), wobel
bel dem mit-  35   derten der S~tze enthilt und Speichern der tels der
ersten Adresse adressierten Daten-         neuen
Satzverzeichniseintragung, ohne die speicherbereich begonnen wird und bei
aufein-      vorangehende Verzeichniseintragung (86) fOr anderfolgend
adressierten der Datenspeicher-        die eine Identifizierte Gruppe zu
l6schen. bereiche sequentlell in Richtung des Daten- speicherbereichs
fortgefahren wird, der mittels  40   3  Verfahren nach Anspruch 2, das
ferner die der zweite Adresse adressiert let,                 folgenden
Schritte umfaBt: jedes Mal, wenn irgendwelche der empfange-
Empfangen einer ersten Mehrzahl von Ande- nen Datensatze in den
Datenspelcherberelchen       rungen fUr eine entsprechende erste Mehrzahl
gespeichert sind, Erzeugen einer Satzverzeich-   45  von in der
Datenspeichereinheit gespeicherten niseintragung (75), welche die soeben
gespei-      S~tzen und Speichern der geonderten Satze, cherten Datens~tze
(80) und einen Adreflzeiger      ohne irgendwelche vorangehend
gespeicherten (76) identifiziert, welcher den Datenspeicherbe-    Daten in
der Datenspeichereinheit zu Ilschen reich identifiziert, in welchem die
soeben ge-      und speicherten Datensitze gespeichert sind und  50
Erzeugen einer zweiten Mehrzahl neuer Satz- Speichern aufeinanderfolgend
erzeugter Ver-        verzeichniseintragungen fUr Anderungen fUr
zeichniseintragungen jewells bei aufeinander-       Sitze in einer
entsprechenden zweiten Mehr- folgend adressierten Datenspelcherberelchen
zahl der identifizierten Gruppen, welche der (25), wobei bei der zweiten
Adresse begonnen  5s    Mehrzahl von Anderungen entspricht. wird und
sequentiell in Richtung der ersten Adresse fortgefahren wird,
4. Verfahren nach einem der Ansprache 2 und 3, das ferner den folgenden
Schritt umfaflt: 13    25                 EP 0 165 382 B1
1111111 M111 1E1 11111 111111 Verzoichnis- und Datenende zu speichern. in
jeder der neuen Satzverzeichniseintragun- 



gen Speichem  eines Adrefzeigers (79, 85),      6. Datenverarbeitungssystem
nach Anspruch 5, welcher die Speicheradresse der vorangehen-         bel
welchem die Datenspelcherelnheit ein Plat- den Satzverzoichniseintragung
fOr die entspre-   6  tenrecorder mit elner drehbaren Spoicherplatte chende
Date! anzeigt.                              (14) zum Aufzeichnen ist, die
einen Innenradi- us (19) besitzt, bei welchern der erste adres-
Datenverarbeltungssystem, das folgendes be-        slerte
Datenspeicherbereich gelegen tet und sitzt: eine Datenspeichereinheit (11)
mit einem    elnen Auflenradius (18) besitzt, bel welchem kontinulerlichen
AdreBraum  (24), der eine   tO   der zweite adressierte
Datenspeicherbereich Mehrzahl adressierbarer Datenspeicherberel-
gelegen ist. che (25, 26) aufweist, die durch orste und zweite Adresson
begrenzt sind,                  7. Datenverarbeitungssystem  nach Anspruch
6, bei welchem die drehbare Speicherplatte zum Mittel (30) zum Erzeugen von
Datensaltzen flr  t5  Aufzeichnen eine optische Platte zurn elnmaDi- eine
Speicherung in der Datenspoichereinheit,       gen Schreiben ist, die in
der Datenspeicherein- helt lsbar angebracht ist und die Datenspel-
Speicherungssteuermittol (18, 31, 35) zum           chereinheit eine
Einrichtung zum Aufzeichnen Speichern der empfangener Datensitze in den
und AbfUhlen optischer Daten aufweist. Datenspeicherbereichen (26), wobei
bei dem   20 mittels der ersten Adresse adressierten Daten-  8
Datenverarbeitungssystem  nach irgendeinem speicherbereich begonnen wird
und beo aufein-       der AnsprUche 5 bis 7, bei welchem Gruppen
anderfolgend adressierten der Datenspeicher-       der Datensatze als
Dateien identifiziert sind, bereiche sequentlell in Richtung des Daten-
dos  Satzvorzeichniseintragungsmittel  einge- speicherbereichs fortgefahren
wird, der mittels  2B  richtet ist, um eine Satzverzeichniseintragung der
zweite Adresse adressiert ist,                 (86) jewells fUr jade der
Dateien zu erzeugen, die Adrefldaten (91) fOr jeden der Satze In den Mittel
(31, 32), um jedes Mal, wenn irgendwel-     identifizierten Gruppen
enthalt, che der empfangenen Datensitze in den Da- tenspoicherbereichen
gespeichert sind, eine   30    und entsprechend dem Erzeugen eines gean-
Satzverzeichnisaeintragung (75) zu erzeugen,       derten Datensatzes in
elner der identifizierten welche die soeben gespeicherten Datensitze
Gruppen, um eine neue Satzverzeichniseintra- (80) und einen Adrefizeiger
(76) Identifiziert,    gung (75, 83) fUr die entsprechende Datei zu welcher
den Datenspeicherbereich identifiziert,    erzeugen, die Adre~daten (76,
87) fUr alle nicht in welchem die soeben gespeicherten Daten-  36
geanderten Smtze und Adre~daten (76, 87) fOr satze gespeichert sind,
den gemnderten der Sfltze enthalt und um die neue Satzverzeichniseintragung
zu speichem, wobei die Speicherungssteuermittel auch ein-        ohne die
vorangehende Verzeichniseintragung gerichtet sind, um aufeinanderfolgend
erzeugte      fOr die eine identifizierte Gruppe zu Ischen.
Verzeichniseintragungen jeweils bel aufeinan-  40 derfolgend  adressiorten
Datenspeicherberei-   9. Datenverarbeitungssystem  nach Anspruch 8, chen
(25) zu spoichern, wobel bei der zweiten       bei welchem das
Satzvsrzoichniseintragungs- Adresse begonnen wird und sequentiell in
mittel ferner eingerichtet ist, um einen AdreB- Richtung der ersten Adresse
fortgafahren wird,     zeiger (79, 85) in jeder der neuen Satzver- dadurch
gakennzeichnet, daB das System for-  45     zeichniseintragungen zu
spoichern, woicher die ner folgendes besitzt:
Spelcheradresse der vorangehenden Satzver- zeichniseintragung fUr die
entsprechende Date! Mittel, um die fOr eine letzte Speicherung oi-
anzeigt. nes Datensatzes (97) verwendete Adresse mit der fOr eine letzte
Speicherung olner Satzver-  50 zeichniseintragung (95) verwendeten Adresse
zu vergleichen und wenn der Vergleich eine vorbestimmte Nahe der
verglichenen Adressen zeigt, anzuzeigen, daB der kontfnuierliche Adreliraum
goffllt ist, um in dem kontinuierli-  55 chen AdreBraum zwischen dem
letzten gespel- cherten Datensatz und einer Satzverzeichnis- eintragung
eine Anzeige (106, 107) fUr 14    


