
EP 0 284 664 B1 Description This invention relates to the field of data
processing and, more particularly, to a method of rapidly opening disk
files that are identified by path names. 5      The invention was designed
as an improvement over a well known, commercially available system of the
type in which hardware, such as an IBM Personal Computer, is operated under
a disk operating system (DOS) and in which files are stored on fixed disks
using tree structured directories and path names. Information is stored on
a disk according to a predetermined pattern of cylinders and sectors, each
sector containing a predetermined number of bytes. In order to access a
desired sector, a head must first be io  moved to the cylinder containing
the desired sector, the disk rotated past the head until the desired sector
is reached and then the sector is read and the contents placed in a buffer.
In looking at the total amount of time required to access data on a disk,
the principal delay occurs during physical movement of a head. Where an
application requires a large amount of physical I/O activity, it is
desirable to reduce as much as possible the degree of head movement. 15
Files are stored on the disk in a cluster or clusters of sectors, each
cluster having a predetermined number of sectors. Each cluster has a unique
different starting address. The locations of files on a disk is kept track
of by means of a file allocation table (FAT) which itself is stored on the
disk. Each position of the FAT is associated with a different cluster and
contains an entry indicating there are no other clusters associated with a
file or pointing to the next cluster of the file. Small files are contained
in a single cluster. 20  Long files are contained in clusters that are
chained together. Files are located through the use of tree structured
directories. Each disk contains a root directory, many sub-directories and
a multiplicity of files. A given file may be at the end of a path passing
through the root directory and several sub-directories. Each directory
contains entries for additional directories and files. A specific file may
be identified by specifying the drive, path and filename. For example, 25
C:/DIR1/DIR2/FILE1 identifies a filename FILE1 that is listed in directory
DIR2, which is a sub-directory DIR1 and listed therein, DIRl being a
sub-directory of the root directory, and listed therein, of drive C. When a
file is opened, it is necessary to access the drive and search through all
of the directories specified in the path to locate the directory containing
the entry of the filename. In such latter directory, all of the entries and
filenames are searched until the desired one is located. If a file has not
been previously 30  opened, there, will be no entry and therefore entries
will have to be made before the file can be used. If the file has been
previously opened, then the entry in the directory in which tile filename
is listed, contains an entry that is an index into the FAT that corresponds
to the cluster where the file begins. During such open procedure, physical
I/O activity must occur to access the root directory, each sub-directory
and to to search through a long list of filenames. In some applications,
the same files are opened many times during the 35  course of running a
given program and because each opening involves a large amount of physical
I/O activity, a relatively large amount of time can be lost. "A Modular
Operating System for the Cray 1" (Software Practice and Experience, Vol.
16, No. 12, December 1986, page 1059, published by J Wiley and Sons Ltd.
Chichester, Sussex, UK) describes a method of operating a data processing
system to open a recently opened but now closed file stored on a 40  disk.
The method includes the step of creating a cache in a main memory of the
computer system. The cache is created to provide information about a file
that is to be accessed thereby avoiding having to obtain the same
information from the disk. When the file is initially opened, an entry
identifying the file and its location on the disk is stored in the cache.
Patent Abstracts of Japan, Vol 10, No 387, page 530 describes a method of
operating a data 45  processing system to rapidly reopen a file stored on a
disk. The method includes the step of creating a file management table
storage space. The table is created to provide managing information
relating to a file that is about to be accessed from the disk. When the
file is initially opened, the managing information is entered in the table.
The invention is designed to improve upon the prior art method of opening
by providing a method that 50  rapidly opens files and reduces the amount
of physical I/O activity associated with the opening process. According to
the invention, there is provided a method of operating a data processing
system having a main memory, a cache in the main memory, and a disk in
which is stored a tree structure of directories and files, each file being
identified by a path containing a chain of directories including one
directory having an entry therein that contains information indicating
where tile file is stored on the disk, characterised in that 55  the method
comprises the steps of: searching, in response to an initial request to
open a first file, through 



the chain of directories stored on the disk to road therefrom the
information indicating where the file is located on the disk; storing in
the cache a plurality of chained entries including one entry for each of
the directories in the path to the first file, and one entry containing the
information indicating where the file is 3    EP 0 284 664 B1 stored on the
disk, searching, in response to a subsequent request to open the first
file, through the chained entries to locate the information indicating
where the file is stored on the disk, searching, in response to a further
request to open a second file identified by a path which, includes one or
more directories the same as one or more of the directories in the path of
the first file, through the entries in the cache corresponding 5  to the
common directories and thereafter reading from the disk such further
information as is necessary to form a complete path to the second file. An
embodiment of the invention will now be described, by way of example with
reference to the accompanying drawings wherein: Fig. 1 is a schematic
diagram generally illustrating the relationship of the invention to the
environment or 10    prior art in which the method is carried out; Fig. 2
is a flow chart of general steps that occur response to a user's request
for a file; Fig. 3 is a flow chart for the selection from the main
procedures of various details procedures; Fig. 4 is a flow chart of the
look-up procedure; Fig. 5 is a flow chart of the insert procedure; 15
Fig. 6 is a flow chart of the delete request procedure; Fig. 7 is a flow
chart of the delete procedure; Fig. 8 is a flow chart of the update
procedure; and Fig. 9 is a flow chart of how DOS can invoke certain
procedures of the invention. Referring now to the drawings, and first to
Fig. 1, a data processing system 10, such as an IBM 20  Personal Computer
AT, includes a processor 12 connected over a bus 14 to a main memory 16 and
disk controller 18. The controller in turn connected to a disk drive 20
which contains a disk 22 having a conventional storage media thereon into
which bits of information are recorded. During operation of system 10, DOS
procedures 24 are loaded or resident in main memory 16 and are primarily
used to control access to information on disk 22. DOS is associated with
system buffers 26 into which or through which information 25  is
transferred between disk 22 and main memory 16 in conventional fashion.
Also loaded into and resident in main memory 16 are a set of procedures
named FASTOPEN 28 that are associated with operation of a FASTOPEN cache
30, the details of the procedures being described hereinafter. If there is
more than one drive in the system, there will be a number of caches 30 one
for each drive. The disk itself 22 is formatted so as to contain a file
allocation table (FAT) 32, and root directory 34. 30 Also illustrated in
Fig. 1 is an exemplary file structure in which file 40 named FILE1 is
located in sub- directory 38 named DIR2, which itself is a sub-directory of
sub-directory 36 named DIR1 which is a sub- directory of root directory 34.
Without FASTOPEN procedures 28 installed, the system operates in
conventional well known fashion. FASTOPEN 28 is installed by initialising
various variables described below and thereafter terminating but staying
resident within main memory 16 to be available for use as needed. 35     As
indicated previously, there is one cache 30 for each disk drive in the
system. Each cache contains a block of information known as the drive cache
header. Such header contains various fields whose meaning is set forth in
Table 1. Field            Meaning 1    Header of LRU chain of this drive 2
Offset to last entry of LRU chain 3    Pointer to first child in entry
chain 4    Pointer to next drive cache header 45
5    Drive ID TABLE 1 - DRIVE CACHE HEADER 50     Also located in each
cache 30 will be a number of directory and file entries each containing the
fields of information listed in Table 2. These entries form a chained data
structure, that is more fully described below. The size of cache 30 will be
determined by the desired number of entries which number can be 



chosen through a system default value or by the user selecting the number
of entries. Normally the number 55 selected by the user should be larger
than the deepest nesting of path entries in the drive. 4    EP 0 284 664 B1
Field         Meaning 1    Pointer to next LRU entry 2     Pointer to next
MRU entry 5                                   3     Pointer to child 4
Pointer to sibling 5     Pointer to preceding node 6     Directory/file
information 10 TABLE 2 - ENTRY As will be appreciated, the entries are
maintained in a chain in such a manner that when cache 30 is full of
entries, and a new entry needs to be added, the new entry will replace the
least recently used (LRU) entry in the cache. Thus fields 1 and 2 are used
to chain the entries in accordance with the LRU, MRU (most recently used)
concept. An entry is added for each file that has been opened and for each
sub- directory included in the path to such file. Two files or directories
or combinations thereof in the same sub- directory are considered to be at
equal levels and are called "siblings". Any entry that is a sub-directory
of 20  another or a file is called a "child". For search purposes, the
entries in the cache are arranged in a tree structure through the pointer
fields 3-5. Field 6 contains that information that is associated with the
normal directory entry contained on the disk media except that this
information is inserted into field 6 of the name entry and therefore is
resident in main memory. Such information can therefore be rapidly accessed
when it is necessary to open a file for which there is a corresponding
entry in cache 30. The information for a file is 25 filename and extension,
attributes, time of last write, date of last write, first cluster in file,
and file size. Referring now to Fig. 2, when the application or user
program wants to open a file, the known DOS call interrupt 21 Hex, for
opening a file, is used. Such call goes to DOS 24 and FASTOPEN, as
previously indicated, is installed so as to intercept such interrupt and
act on it. The first decision of course is to determine whether or not
FASTOPEN has been installed and this is done in step 52. If it has not,
then the procedure advances in accordance with the prior art step 54 of
accessing the disk to locate each sub- 30 directory and file in the normal
manner after which step 56 returns back to the user or application. If
FASTOPEN is installed, then step 58 looks up the request in a manner to be
described in more detail hereafter. If there was an error that may have
occurred during the process, step 60 then branches to 54 and the process
proceeds in accordance with the prior art process. If there was no error,
step 62 then determines whether the path was partially found or conversely,
if it was wholly found. If it was not partially found, i.e., the whole path
and filename were found, then the same information as is provided by step
54 is then returned by step 56 back to the user. If the information was
only partially found, then step 64, starting from the point of what
information has been found, then proceeds to access the disk to locate the
remaining portions of the path and filename. Each portion is inserted in
step 66 and step 68 causes the process to be repeated from step 64 until
the end of the path or filename has been reached, at which time the
appropriate information is returned to the user. Referring to Fig. 3, the
central part of the procedure is known as "main" and it is used to decide
which of four sub-procedures are to be used. The sub-procedures being known
as "look-up", "insert", "delete", and "update", respectively. These
different procedures might for example be invoked by inserting a 45
different numeral corresponding thereto in one of the processor registers.
In any event, step 70 decides if it is a look-up operation, step 72, 74 and
76 similarly decide whether it is an insert, delete or update operation
respectively. If none of these operations are invoked, then an error signal
is returned. These various sub- procedures will now be described relative
to their separate figures. Referring now to Fig. 4, in accordance with the
look-up procedures, step 78 first locates the cache 30 associated with the
requested drive. Step 80 then sets the LRU chain from the pre-LRU stack.
This stack is a logical stack used to keep the tree structured subdirectory
while maintaining LRU chain. Next, step 82 forms the start of a loop in
which the current node is a pointer and it is initially set to point to the
drive 



header and thereafter is then set to point to the current node entry.
Current-sibling is set to zero and the directory or filename is looked at.
The end of path or filename is determined by encountering the ASCII 55
value zero and step 84 then decides if it has been reached. If it has not,
which would be the usual instance when a search first begins, then step 86,
using the pointer to the child from the current entry, would then find a
child entry from the current mode. Step 88 looks to see if there are
anymore children. That is, is the entry the last child in the sequence.
This fact would be indicated by a minus one in the child field. The desired
name is then compared with the child filename. If such comparison as a
result of step 90 is okay 5    EP 0 284 664 B1 then, step 92 creates the
pre-LRU stack, saves the current node address in the stack and branches
back to step 82. The process continues until the filename is found at which
the yes or positive determination from step 84 branches to step 94 and the
record or information that is found is returned to DOS. If step 90 results
in a negative determination, then step 98 looks at the pointer to the
sibling field and by a loop going -   back through step 96, 90 and 98 would
continue until no more siblings are left at which time step 94 returns to
DOS. When returning to DOS, FASTOPEN will set the pointer up to the
directory or filename found in the path/filename string provided by DOS.
DOS, in turn, will look at the pointer to determine whether the whole path
has been found, or if only a partial path has been found or if it found
nothing. When there are more siblings, step 96 sets the current node
pointer to the current sibling. 10     Referring to Fig. 5, the purpose of
the insert procedure is to insert directory or file information as an entry
in the cache, based on the current node and current sibling information.
Step 102 makes a name record entry from the input and step 104 gets the
next available entry. Until the cache is filled, a new entry would simply
be put into whatever location or entry is free. Once the cache is filled,
then the least recently used entry based upon the LRU list, would then be
the next available entry to be replaced by the newer 15 one. Step 106
clears the pre-LRU stack to the extent anything is there. If the current
sibling pointer is equal to zero, then the new entry is installed by step
110 as a child under the current node and step 112 records such node in the
pre-LRU stack. If a current sibling in step 108 is not equal to zero, then
step 114 installs the new entry as a sibling of the current node. Referring
now to Figs. 6 and 7, when an application or user requests that a
particular file be deleted, a 20 procedure not only deletes the file in the
disk in usual fashion but also deletes any corresponding entries in the
cache. Thus, in response to the user request in step 116, the process
passes through DOS 24 and step 118 decides whether FASTOPEN has been
installed. If not, step 122 accesses the disk and deletes the file after
which step 124 returns to the user. If FASTOPEN is installed, then  the
delete request 120 is made. In response to such request, step 126 looks up
the cache to determine whether or not there is a correspond- 25  ing entry.
If no entry if found the procedure is simply exited. If the entry is found,
it is removed from the tree structured LRU chain by step 132 and that
particular entry is put on the top of the LRU chain as being available for
use by a new entry. A file entry is first deleted and then any parent
directories that do not contain any child or sibling pointers. Referring
now to Figs. 8 and 9, there are certain functions built into the FASTOPEN
procedures that can 30 be invoked directly by DOS for accomplishing certain
functions ancilliary to functions that DOS provides. The DOS requests are
ancilliary to the functions of closing a file, writing zero bytes in a file
or making a node and steps 142, 144 and 146 respectively determine whether
such functions are requested and then branch to the update steps of
134-140. The positive results from steps 136-140 respectively update a
directory entry, update a cluster number associated with a file and delete
an entry. 35    In the foregoing discussion, mention was made of the
pre-LRU stack and this will now be explained relative to the LRU stack,
both of which involves the use of the LRU and MRU pointers in the entries.
As the process steps through a path, it goes from the root directory and
through any sub-directories until it reaches the filename and a pre-LRU
stack is made in accordance with the order in which the various nodes are
accessed. Thus, in an example of a file accessed or specified by
C:/DIR1/DIR2/FILE1, the order of entries is 40  the root directory, DIR1,
DIR2 and FILE1. This ordering creates a problem to the extent that the root
directory would be the least recently used entry and should such entry be
deleted for replacement, then access to the remaining entries would be cut
off. This problem is avoided by using the pre-LRU stack and reordering the
entries, once the path is set up, to create an LRU stack in which the
filename would appear 



to be the least recently used entry and therefore on replacement, it would
be the filename and not any of 45  the parent directories that would be
initially replaced. Claims 1. A method of operating a data processing
system having a main memory, a cache in the main memory, 50     and a disk
in which is stored a tree structure of directories and files, each file
being identified by a path containing a chain of directories including one
directory having an entry therein that contains informa- tion indicating
where the file is stored on the disk, characterised in that the method
comprises the steps of: searching, in response to an initial request to
open a first file, through the chain of directories 55     stored on the
disk to read therefrom the information indicating where the file is located
on the disk; storing in the cache a plurality of chained entries including
one entry for each of the directories in the path to the first file, and
one entry containing the information indicating where the file is stored on
the disk, 6    EP 0 284 664 B1 then, step 92 creates the pre-LRU stack,
saves the current node address in the stack and branches back to step 82.
The process continues until the filename is found at which the yes or
positive determination from step 84 branches to step 94 and the record or
information that is found is returned to DOS. If step 90 results in a
negative determination, then step 98 looks at the pointer to the sibling
field and by a loop going 5 back through step 96, 90 and 98 would continue
until no more siblings are left at which time step 94 returns to DOS. When
returning to DOS, FASTOPEN will set the pointer up to the directory or
filename found in the path/filename string provided by DOS. DOS, in turn,
will look at the pointer to determine whether the whole path has been
found, or if only a partial path has been found or if it found nothing.
When there are more siblings, step 96 sets the current node pointer to the
current sibling. 10     Referring to Fig. 5, the purpose of the insert
procedure is to insert directory or file information as an entry in the
cache, based on the current node and current sibling information. Step 102
makes a name record entry from the input and step 104 gets the next
available entry. Until the cache is filled, a new entry would simply be put
into whatever location or entry is free. Once the cache is filled, then the
least recently used entry based upon the LRU list, would then be the next
available entry to be replaced by the newer 15 one. Step 106 clears the
pre-LRU stack to the extent anything is there. If the current sibling
pointer is equal to zero, then the new entry is installed by step 110 as a
child under the current node and step 112 records such node in the pre-LRU
stack. If a current sibling in step 108 is not equal to zero, then step 114
installs the new entry as a sibling of the current node. Referring now to
Figs. 6 and 7, when an application or user requests that a particular file
be deleted, a 20  procedure not only deletes the file in the disk in usual
fashion but also deletes any corresponding entries in the cache. Thus, in
response to the user request in step 116, the process passes through DOS 24
and step 118 decides whether FASTOPEN has been installed. If not, step 122
accesses the disk and deletes the file after which step 124 returns to the
user. If FASTOPEN is installed, then the delete request 120 is made. In
response to such request, step 126 looks up the cache to determine whether
or not there is a correspond- 25 ing entry. If no entry if found the
procedure is simply exited. If the entry is found, it is removed from the
tree structured LRU chain by step 132 and that particular entry is put on
the top of the LRU chain as being available for use by a new entry. A file
entry is first deleted and then any parent directories that do not contain
any child or sibling pointers. Referring now to Figs. 8 and 9, there are
certain functions built into the FASTOPEN procedures that can 30  be
invoked directly by DOS for accomplishing certain functions ancilliary to
functions that DOS provides. The DOS requests are ancilliary to the
functions of closing a file, writing zero bytes in a file or making a node
and steps 142, 144 and 146 respectively determine whether such functions
are requested and then branch to the update steps of 134-140. The positive
results from steps 136-140 respectively update a directory entry, update a
cluster number associated with a file and delete an entry. 35    In the
foregoing discussion, mention was made of the pre-LRU stack and this will
now be explained relative to the LRU stack, both of which involves the use
of the LRU and MRU pointers in the entries. As the process steps through a
path, it goes from the root directory and through any sub-directories until
it reaches 



the filename and a pre-LRU stack is made in accordance with the order in
which the various nodes are accessed. Thus, in an example of a file
accessed or specified by C:/DIR1/DIR2/FILE1, the order of entries is 40 the
root directory, DIR1, DIR2 and FILE1. This ordering creates a problem to
the extent that the root directory would be the least recently used entry
and should such entry be deleted for replacement, then access to the
remaining entries would be cut off. This problem is avoided by using the
pre-LRU stack and re-ordering the entries, once the path is set up, to
create an LRU stack in which the filename would appear to be the least
recently used entry and therefore on replacement, it would be the filename
and not any of 45 the parent directories that would be initially replaced.
Claims 1. A method of operating a data processing system having a main
memory, a cache in the main memory, 50     and a disk in which is stored a
tree structure of directories and files, each file being identified by a
path containing a chain of directories including one directory having an
entry therein that contains informa- tion indicating where the file is
stored on the disk, characterised in that the method comprises the steps
of: searching, in response to an initial request to open a first file,
through the chain of directories 55    stored on the disk to read therefrom
the information indicating where the file is located on the disk; storing
in the cache a plurality of chained entries including one entry for each of
the directories in the path to the first file, and one entry containing the
information indicating where the file is stored on the disk, 6    EP 0 284
664 B1 searching, in response to a subsequent request to open the first
file, through the chained entries to locate the information indicating
where the file is stored on the disk, searching, in response to a further
request to open a second file identified by a path which includes one or
more directories the same as one or more of the directories in the path of
the first file, through 5      the entries in the cache corresponding to
the common directories and thereafter reading from the disk such further
information as is necessary to form a complete path to the second file. 2.
A method as claimed in claim 1, wherein the system comprises a plurality of
disk drives and a plurality of caches corresponding to the disk drives,
comprising the step of: 10        including in each cache a drive header
identifying a different one the drives; and in which, the searching in
response to said subsequent request to open the first file includes the
preliminary step of accessing at least one of the drive headers to locate
the cache containing the chained entries. 3.  A method as claimed in claim
1, wherein the cache is of a size for containing a predetermined number 15
of entires, including the steps of: in response to a plurality of requests
for opening a plurality of different files, filling the cache with entries
corresponding to the different files; storing in the cache a history of
each file indicating which file is least recently used; and in response to
a request to open an additional file, deleting entries corresponding to the
least 20     recently used file and adding entries corresponding to the
additional file. 4. A method as claimed in any preceding claim including
the step of storing pointers in the entries to create a chain of entires
ordered from a most recently used file to a least recently used file. 25.
5. A method as claimed in claim 5 comprising the step of: creating one or
more new entries from the further information and adding the new entries to
the cache to form therein a complete path of entries for the second file.
Revendlcations 30 1. Proced4 d'exploitation d'un systbme de traitement de
donndes ayant une memoire principale, une ant6m6moire dans la mdmoire
principale, et un disque sur [equel est emmagasinde une structure
arborescente de repertoires de blocs d'informations, chaque bloc
d'informations dtant identifid par une route contenant une chatne de
rdpertoires comprenant un repertoire y ayant une entree qui contient 96
des informations indiquant oO est emmagasin4 le bloc d'informations sur le
disque, caracteris6 en ce qua le procedd comprend les 4tapes de: 



rechercher, en rdponse I une demande initiale d'ouvrir un premier bloc
d'informations par la chalhe de repertoires emmagasin~e sur le disque pour
y lire les informations indiquant oO est place le bloc d'informations sur
le disque; 40         emmagasiner dans l'antfmdmoire une pluralit4
d'entr6es enchath6es comprenant une entree par repertoire dans la route
conduisant au premier bloc, et une entree contenant les informations
indiquant oC est emmagasin4 le bloc d'informations sur le disque;
rechercher, en rdponse h une autre demande d'ouvrir le premier bloc
d'informations, par les entr6es enchalhies, pour localiser les informations
indiquant oC est emmagasin6 le bloc d'information 45     sur le disque;
rechercher, en reponse A une autre demande pour ouvrir un deuxibme bloc
d'informations identifi4 par une route qui comporte un ou plusieurs
repertoires semblables aux un ou plusleurs des repertoires dans la route du
premier bloc d'informations, par les entrees dans l'antdmdmoire
correspondant aux repertoires courants et, ensuite, lire dans le disque ces
autres informations suivant le besoin pour 60     former une route complete
conduisant au deuxibme bloc d'informations. 2. Procdd6 salon la
revendication 1, dans lequel le systbme comprend une plurality d'unit6s de
disque et une pluralit4 d'antdmdmoires correspondent aux unitds de disque,
comprenant les dtapes de: inclure dans chaque antdmemoire un enregistrement
en-tite identifiant chacune des differentes 55     unites, et dans 1equel
la recherche en rdponse I une autre demande pour ouvrir le premier bloc
d'informations comprend 1'4tape prdliminaire d'accdder & au moins un des
en-ttes d'unit6 pour localiser l'antemdmoire contenant les entrees
enchatndes. 7                   ,.fifiWei |1fe  Il~    EP 0 284 664 B1 3.
Procedd selon la revendication 1, dans lequel l'antem6moire est de taille a
contenir un nombre pr~ddtermin4 d'entreos, comprenant les 6tapes de: en
reponse & une pluralit6 de demandes d'ouvrir une pluralite de blocs
d'informations differents, remplir l'antememoire d'entrees correspondent
aux differents blocs d'informations; 6         emmagasiner dans
I'antem6moire un historique de chaque bloc d'informations indiquant quel
est le bloc d'informations le moins r6comment utilise; et en reponse & une
demando pour ouvrir un bloc d'informations supplementaire, effacer les
entrees correspondant au bloc d'informations le moins recemment utilise et
ajouter les entrees correspondent au bloc d'informations supplementaire. 10
4. Procedd selon l'une quelconque des revendications precedentes,
comprenant l'teape d'emmagasiner des pointeurs dans les entrees pour creer
une chaihe d'entrees ordonn6es depuis le bloc d'informa- tions le plus
recomment utilise jusqu'au bloc d'informations le moins recemment utilise.
i5  5. Procedd selon la revendication 4, comprenant l'etape de: cr6er une
ou plusieurs nouvelles entrdes a partir d'autres informations et ajouter
les nouvelles entrdes h l'ant~memoire pour y former une route complete
d'entrees pour le deuxibme bloc d'informa- tions. 20  PatentansprOche 1.
Verfahren zum Betreiben eines Datenverarbeitungssystems mit einem
Hauptspoicher, einern Cache- Speicher in dem Hauptspeicher und mit einer
Platte, in der eine Baumstruktur von Verzoichnissen und Datelen gespeichert
ist, wobel jade Datei durch einen Pfad identifiziert ist, der eine Kotte
von 25     Verzeichnissen einschlieolich eines Verzeichnisses mit einem
Eintrag in demselben aufweist, der Informationen enthalt, die anzeigen, wo
die Datei auf der Platte gespeichert ist, dadurch gekennzoich- net, dae das
Verfahren die folgenden Schritte umfaft: Suchen durch die Kette von auf der
Platte gespeicherten Verzoichnissen entsprechend einer ursprlngli- chen
Anforderung zum  Er6ffnen einer ersten Datei, um aus ihr die Informationen
zu lesen, die 30     anzeigen, wo die Date! auf der Platte liegt, Spoichern
einer Mehrzahl geketteter Eintrage einschlieBlich eines Eintrags fOr jodes
der Verzeichnisse in dem Pfad zu der ersten Datei und eines Eintrags,
wolcher die Informationen enthilt, die anzeigen, 



wo die Datei auf der Platte gespeichert ist, in dem Cache-Speicher, Suchen
durch die gaketteten Eintrage, um die Informationen zu lokalisieren, die
anzeigen, wo die Datei 36     auf der Platte gespeichert ist, entsprechend
einer nachfolgenden Anforderung zum Er6ffnen der ersten Datet Suchen durch
die Eintrage in dem Cache-Speicher, welche den gemeinsamen Verzeichnissen
entspre- chen entsprechend elner zweiten Anforderung zum Er8ffnen einer
zweiten Datei, die durch einen Piad K'        identifiziert ist, der ein
oder mehrere Verzeichnisse ebenso wie ein odor mehrere der Verzeichnisse in
40     dem PRad der ersten Datei aufweist und anschlieoendes Lesen solcher
weiteren Informationen aus der Platte, wie es notwendig ist, um einen
vollstandigen Red zu der zweiten Datei zu bilden. 2. Verfahren nach
Anspruch 1, bei welchem das System eine Mehrzahl von Plattenlaufwerken und
eine Mehrzahl den Plattenlaufwerken entsprechender Cache-Speicher aufwoist,
wolches der folgende Schrift 46     umfaft: Einbeziohen eines ein
unterschiedliches der Laufwerke identifizierenden Laufwerkvorsatzes in
jedem Cache-Speicher und bei welchem das Suchen entsprechend der
nachfolgenden Anforderung zum Eroffnen der ersten Datei folgendes
einschlioeft: der vorausgehende Schritt des Zugreifens auf zumindest einen
der Laufwerkvorsltze, um 60     den Cache-Speicher zu lokalisieren, wolcher
die geketteten Eintrlge enthilt. &  Verfahren nach Anspruch 1, beo welchem
der Cache-Speicher eine GroBe ftr elne vorbestimmte Anzahl von Eintragen
aufweist und wolches die folgenden Schritte umrfat: FUllen des
Cache-Speichers mit Eintragen, welche den verschiedenen Datelen
entsprechen, entspre- 6s     chend einer Mehrzahl von Anforderungen zum
Eroffnen einer Mehrzahl verschiedener Dateien, Speichern eines Protokolls
jeder Datei in dem Cache-Speicher, das anzeigt, welche Date! LRU war und
LWschen von EintrAgen, welche der LRU-Datei entsprechen und HinzufUgen von
Eintrlgen, welche der zusiltzlichen Datei entsprechen, entsprechend einer
Anforderung zum  Eroffnen einer zusatzlichen 8                 I 1111111
111111 11111 11111 111111 *   C   L   M   S   *    EP 0 284 664 B1 Datei.
4. Verfahren nach irgend einem vorgehenden Anspruch, welches folgenden
Schritt umfaBt: Speichem von Zeigern in den Eintrigen, urn eine Kette von
EintrAgen zu erzeugen, die aus einer am -5     Ilngsten benutzten Datei zu
einer LRU-Datei geordnet sind. 5. Verfahren nach Anspruch 4, welches den
folgenden Schritt umfaBt: Erzeugen eines oder mehrerer neuer Eintrlge aus
den weiteren Informationen und HinzufUgen der neuen Eintrige dem
Cache-Speicher, um in ihm einen vollstandigen Pfad von Eintragen flr eine
zweite 10     Date! zu bilden. 15 j20 25 30 35 40 45 50 55 I 1 1111! II[I
IIIJI111111 11II * C L M S *    


