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Description

BACKGROUND

REFERENCE TO RELATED APPLICATION

[0001] The present application is based on provisional
application Serial No. 60/573,512, filed May 21, 2004.

TECHNICAL FIELD

[0002] The present disclosure relates to directory op-
erations and, more specifically, to a method and appa-
ratus for handling directory operations.

DESCRIPTION OF THE RELATED ART

[0003] Directories are information services that pro-
vide users and applications with quick access to infor-
mation. Directories are optimized for information retriev-
al. A directory server is a computer application that pro-
vides directory service to users and applications. One or
more directory servers may be used to provide directory
service to one or more users and/or applications. By uti-
lizing additional directory servers, directory service may
be simultaneously provided to a large number of users
and/or applications. These directory servers may be lo-
cated together or they may be distributed. Directory serv-
ers may be globally distributed and/or replicated to pro-
vide efficient directory service worldwide over a global
computer network such as the internet.
[0004] X.500 is an international set of standards that
defines directories. X.500 includes protocols for allowing
users and applications to access directory service. Other
protocols may also be used for allowing users and appli-
cations to access directory service. For example, LDAP,
or the Lightweight Directory Access Protocol, is a string
based protocol. Another example is Directory Services
Markup Language (DSML) which is a variant of Extensi-
ble Markup Language (XML).
[0005] Directory protocols usually utilize TCP/IP trans-
fer services or similar transfer services. Directory proto-
cols may also include internal security features that may
be useful for securing directory service access. Directory
protocols are therefore well suited for providing access
to directory service over the internet or private company
intranets.
[0006] Users and applications may utilize directory
services to gain access to one or more data objects. The
data objects may have one or more attributes and the
attributes may contain one or more values.
[0007] The hierarchical arrangement of directory infor-
mation may provide for efficient searching. Hierarchical
objects are commonly referred to as parent objects and
child objects depending on their relationship to one an-
other. For example, where a computer and a printer are
represented as data objects, an object representing a
printer may be the child of an object representing a com-

puter.
[0008] The speed and efficiency of directories are im-
portant aspects of overall directory performance. Con-
ventional methods for increasing directory performance
involve increased use of hardware, software, or a com-
bination of both hardware and software. For example,
additional CPUs, disks, memory, directory server proc-
esses, etc. may be utilized in order to improve response
times, latency in a replicated environment, and/or
throughput or volume of operations, etc. However, while
these conventional methods do improve performance,
they do so at a high cost in terms of hardware, software,
maintenance, and operations. For example, complex de-
sign and configuration, such as, routing, security, admin-
istrative controls, etc., may be involved in addition to com-
plex management of the system, including network, host
administration, directory monitoring, distribution, replica-
tion, backup and recovery, etc.
[0009] Protocols for accessing directories define mul-
tiple operations that a user and/or application may per-
form. These operations may be categorized into three
groups: queries, updates and connections. Queries are
operations for retrieving information from a directory.
Query operations include "read" for reading data, "list"
for listing data, "search" for searching for data and "com-
pare" for comparing data. Update operations include
"add" for adding data, "remove" for deleting data, "mod-
ify" for changing data and "ModifyDN" for changing the
distinguished name associated with data, i.e. renaming
data.
[0010] A query operation may include one or more sub-
queries. For example, a query may include a Navigation
sub-query.
[0011] Conventional methods of handling operations
in a directory typically require access to data generally
stored in a non-volatile form, such as on a disk. Because
the speed at which data may be accessed from disks and
other non-volatile forms may be limited, caches may be
used to speed up the retrieval of information. Caches are
areas of memory, generally volatile memory, that are
used to store previously accessed information so that
subsequent access attempts may be rapidly accessed
from the cache without having to go back to the disk itself.
[0012] Caches are generally incremental caches, cop-
ying the most recently accessed information from the disk
to the cache. Caches improve access speed because
commonly accessed information is likely to have been
placed in the cache from the last time that information
was accessed. Unfortunately, incremental caches may
take time to load commonly used information to the cache
as information is only loaded into the cache as that infor-
mation is accessed from the disk. Additionally, because
it is not always clear when a cache is fully loaded or what
types of information are stored in the cache, it might not
be possible to effectively optimize operations such as
queries for use with the cache. Additionally, if the sizes
of the incremental caches are set too high, the stability
of the caches may be reduced.
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[0013] There are also time constraints associated with
the incremental cache; for example, existing systems
may handle at most only hundreds of operations per sec-
ond. Customers of large organizations may demand
greater throughput and speed of operations. For exam-
ple, a directory operation that is evaluated may involve
many time-consuming steps, such as, decoding the pro-
tocol, converting to SQL, interpreting the SQL, executing
the SQL, handling by the disk cache buffers, and fetching
the data.
[0014] Even though cache memory may provide im-
provements in the speed of directories, a cache typically
operates as a buffer and has little, if any, high level intel-
ligence about the nature of directory operations. In addi-
tion, a cache may manage low-level data read/write op-
erations without necessarily understanding what the data
is.
[0015] Accordingly, it would be beneficial to provide a
reliable and effective way to quickly and efficiently proc-
ess directory operations. SIHEM AMER-YAHIA ET AL
"DISTRIBUTED EVALUATION OF NETWORK DIREC-
TORY QUERIES" IEEE TRANSACTIONS ON KNOWL-
EDGE AND DATA ENGINEERING discloses the use of
a plurality of evaluators to reply to network directory que-
ries. These evaluators, however, do not dispose of an in-
memory structure to speed up the single reply to a net-
work directory query.

SUMMARY

[0016] In accordance with the invention, there is pro-
vided: a method for enhancing directory service perform-
ance in accordance with claim 1; a system for enhancing
directory service performance in accordance with claim
16; a computer recording medium in accordance with
claim 31; and a method of loading an Operation Proces-
sor in accordance with claim 32.
[0017] A method for enhancing directory service per-
formance includes: determining one or more data types
to be loaded; retrieving data objects that include the de-
termined data types from storage; and preloading object
name and determined data type data into a directory serv-
ice alternate evaluator for each data object retrieved from
storage.
[0018] A system for enhancing directory service per-
formance includes: a determining unit for determining
one or more data types to be loaded; a retrieving unit for
retrieving data objects that include the determined data
types from storage; and a loading unit for preloading ob-
ject name and determined data type data into a directory
service alternate evaluator for each data object retrieved
from storage.
[0019] A computer system includes a processor and a
computer recording medium including computer execut-
able code readable by the computer system, embodying
a program of instructions executable by the processor
for enhancing directory service performance. The com-
puter executable code includes: determining one or more

data types to be loaded; retrieving data objects that in-
clude the determined data types from storage; and
preloading object name and determined data type data
into a directory service alternate evaluator for each data
object retrieved from storage.
[0020] A computer recording medium including com-
puter executable code for enhancing directory service
performance includes: determining one or more data
types to be loaded; retrieving data objects that include
the determined data types from storage; and preloading
object name and determined data type data into a direc-
tory service alternate evaluator for each data object re-
trieved from storage.
[0021] A method of loading an Operation Processor
includes the steps of: determining selected data types to
be loaded in accordance with configuration of Operation
Processor; retrieving the selected data from storage; and
loading the Operation Processor with the selected data
and building corresponding normalized index values.
[0022] A method of operating a directory server in-
cludes the steps of loading an Operation Processor with
selected data and normalized index values, servicing
LDAP or DSML directory queries subsequent to the load-
ing.
[0023] A method of operating a directory server in-
cludes the steps of loading an Operation Processor with
selected data and normalized index values, and servicing
X.500 directory queries subsequent to the loading.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] A more complete appreciation of the present
disclosure and many of the attendant advantages thereof
will be readily obtained as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings, wherein:

FIG. 1 is a block diagram showing a system for
processing directory operations;
FIG. 2 is a block diagram showing a system for
processing directory operations using an alternate
evaluator according to an embodiment of the present
disclosure;
FIG. 3A is a block diagram showing a configuration
with multiple switches and multiple alternate evalu-
ators according to an embodiment of the present dis-
closure;
FIG. 3B is a flow chart illustrating another embodi-
ment of the present invention;
FIG. 4 is a flow chart showing a method for handling
directory operations according to an embodiment of
the present disclosure;
FIG. 5 is a block diagram showing an apparatus for
a directory server;
FIG. 6 is a block diagram showing an apparatus for
optimizing directory performance according to an
embodiment of the present disclosure;
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FIG. 7 is a block diagram showing another embodi-
ment of the present disclosure;
FIG. 8 is a block diagram showing another embodi-
ment of the present disclosure;
FIG. 9 is a flow chart showing an embodiment of the
present disclosure;
FIG. 10 is a block diagram showing an apparatus for
enhancing directory performance according to an
embodiment of the present disclosure;
FIG. 11 is a flow chart showing a method for enhanc-
ing directory performance according to an embodi-
ment of the present disclosure;
FIG. 12 is a flow chart illustrating a method for en-
hancing directory performance according to an em-
bodiment of the present disclosure;
FIG. 13 shows an example of a computer system
capable of implementing the method and apparatus
according to embodiments of the present disclosure;
FIG. 14 is a flow chart showing the loading of an
alternative evaluator according to an embodiment of
the present disclosure;
FIG. 15 is a flow chart detailing the loading of an
alternative evaluator according to an embodiment of
the present disclosure;
FIG. 16 is a flow chart showing an example of an
update operation according to an embodiment of the
present disclosure;
FIG. 17 is a flow chart showing another example of
an update operation according to an embodiment of
the present disclosure; and
FIG. 18 shows an example of a computer system
which may implement the method and system of the
present disclosure.

DETAILED DESCRIPTION

[0025] The present disclosure provides tools (in the
form of methodologies, apparatuses, and systems) for
processing directory operations. The tools may be em-
bodied in one or more computer programs stored on a
computer readable medium or program storage device
and/or transmitted via a computer network or other trans-
mission medium.
[0026] In describing the preferred embodiments of the
present disclosure illustrated in the drawings, specific ter-
minology is employed for sake of clarity. However, the
present disclosure is not intended to be limited to the
specific terminology so selected, and it is to be under-
stood that each specific element includes all technical
equivalents which operate in a similar manner.
[0027] Fig. 1 is a block diagram showing a system for
processing directory operations. A directory operation,
for example a query 101 may be handled by a directory
server infrastructure 102, where the directory server 102
may utilize X.500 standards and X.500 protocols, LDAP
protocols and/or DSML protocols. The directory server
infrastructure 102 may have multiple processing layers
104-108 to execute the query 101. The processing layers

104-108 may be functional components of a server. For
example, processing layers 104-108 may be used to de-
code protocols used by the query, converting the query
into standard protocols such as SQL, interpreting the
SQL, executing the SQL, handling disk cache buffers,
and/or utilizing an operating system to retrieve data from
a database 109. A response 110 to the query 101 may
be generated by accessing the database 109 that may
be stored on one or more physical disks, for example a
hard disk or a RAID array. One or more of the processing
layers 106-108 may be located within a disk based eval-
uator 103 that may be responsible for invoking one or
more interactions with the disk 109.
[0028] A query 101 may be passed from one process-
ing layer 104-108 to another until a response 110 may
be generated by accessing data on the disk 109. The
response 110 may then be passed back along the
processing layers 104-108 allowing the response 110 to
be delivered to the same location and conforming to the
same protocols as the query 101.
[0029] Each processing layer 104-108 may provide an
important step in the processing of the query 101. For
example, processing layers 104 and 105 may be soft-
ware for decoding protocols, authentication and/or rout-
ing. For example, processing layers 106, 107, and 108
may be software for checking schema, controlling access
and/or optimizing filters.
[0030] While the plurality of processing layers 104-108
may be useful for processing a query 101 to generate a
response 110, having multiple layers may increase the
time required to respond to a query 101. It may therefore
be possible to lessen the time needed to process queries
101, in some instances, by reducing the number of
processing layers 104-108 required to process queries
101.
[0031] According to one embodiment of the present
disclosure, an alternate evaluator may be used to lessen
the time needed to process a query 101 and generate a
response 110. An alternate evaluator may be a directory
operation processor that may be capable of processing
directory operations. Fig. 2 is a block diagram showing
a system for processing directory operations using an
alternate evaluator according to an embodiment of the
present disclosure.
[0032] According to this embodiment of the present
disclosure, a switch 211 may be provided at a point along
the data path that connects the processing layers
104-108. For example, the switch 211 may be placed
before the first processing layer 104. The switch may
examine an incoming operation, for example a query 101
to determine whether an alternate evaluator 212 may be
able to process the query 101 to generate a response
110. In making this determination, the switch 211 may
rely on local configurations, for example, programmed
logic that resides locally within the switch 211. For ex-
ample, the switch 211 may be programmed to redirect
some or all queries 101 that are search queries to the
alternate evaluator 212 for processing.
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[0033] The alternate evaluator 212 may then process
the query 101 by accessing information stored on a local
data store 213 that resides locally within the alternate
evaluator 212. A response 110 may then be generated
and returned along the same data path that the query
101 was sent over. In this way, one or more processing
layers 104-108 may be avoided potentially reducing the
time required to process the query 101.
[0034] The local data store 213 may be persistent or
non-persistent information store. In a preferred form, the
local data store 213 uses local memory.
[0035] According to another embodiment of the
present disclosure, the determination as to whether the
alternate evaluator 212 may be able to process the query
101 may be made by the switch 211 in conjunction with
the alternate evaluator 212.
[0036] In determining whether the alternate evaluator
212 may be able to process the query 101, the switch
211 may be configured to categorize the query 101 ac-
cording to one or more known query types and/or recog-
nize the content of the query 101. If it is determined that
the alternate evaluator 212 may not be able to process
the query 101, the switch 211 may allow the query 101
to proceed through the processing layers 104-108 ac-
cording to the data path rather than being diverted to the
alternate evaluator 212.
[0037] According to another embodiment of the
present disclosure, the switch 211 may allow a query 101
to proceed to the alternate evaluator 212 and to proceed
through the processing layers 104-108 potentially allow-
ing the query to be evaluated in both ways. The process-
ing of the query 101 through the processing layers
104-108 may then later be discontinued if the alternate
evaluator 212 is able to successfully process the query
101.
[0038] According to one embodiment of the present
disclosure, the alterative evaluator 212 may reside within
the directory server infrastructure 102. According to an-
other embodiment of the present disclosure, the alternate
evaluator 212 may reside outside of the directory server
infrastructure 102.
[0039] According to other embodiments of the present
disclosure, there may be any number of switches 211
and/or alternate evaluators 212. Fig. 3A is a block dia-
gram showing a configuration with multiple switches
301-303 and multiple alternate evaluators 304-306 ac-
cording to an embodiment of the present disclosure.
[0040] One or more switches 301-303 may be provided
at multiple points along the data path that connects the
processing layers 104-106. According to some embodi-
ments of the present disclosure, one alternate evaluator
304-306 may be provided for each switch 301-303. Al-
ternatively, multiple switches, for example switches 301
and 302, may each be capable of redirecting a directory
operation, for example a query 101 to the same alternate
evaluator, for example 304. This may be beneficial in
situations where a query 101 may be able to be handled
by an alternate evaluator 304 either before being proc-

essed by one or more processing layers, for example
processing layer 104, or after being processed by the
one or more processing layers. Additionally, a single
switch, for example switch 303, may be able to redirect
a query 101 to one of one or more alternate evaluators,
for example alternate evaluators 305 and 306. This may
be useful when a switch determines that a query 101 may
be handled by one alternate evaluator but not another.
Each alternate evaluator 304-306 may have its own re-
spective local data store 307-309 or alternatively, one or
more alternate evaluators 304-306 may share one or
more local data stores 307-309.
[0041] As a query 101 progresses down the data path,
it may be progressively evaluated and/or transformed in-
to a number of sub-queries. The alternate evaluators
304-306 may be able to process one or more queries
101, one or more parts of a query 101, partly evaluated
queries, and/or sub-queries.
[0042] Fig. 3B is a flow chart illustrating another em-
bodiment of the present invention. A determination may
be made as to whether to direct (forward) an operation,
for example a query, to an alternate evaluator. A first test
may be made to determine whether the alternate evalu-
ator is available (Step S30). For example, if the alternate
evaluator is enabled, busy or loading, the alternate eval-
uator would not be considered "available" (No, Step S30)
and the query would not be forwarded to the alternate
evaluator (Step S34).
[0043] If the alternate evaluator is available (Yes, Step
S30), the first parameter(s) are determined (Step S31)
and the second parameter(s) are determined (Step S32).
Examples of first parameters of the query which are ex-
amined include its type, complexity, operands and prop-
erties, and the attribute types including those required to
process a query and those needed to be returned. Ex-
amples of the second parameters include type, complex-
ity, operands and properties, and the attributes available
including those indexed and those carried (not indexed).
[0044] A test may be performed to determine if the first
parameters are supported by the second parameters
(Step S33). If they are not supported (No, Step S33) then
the query is not forwarded to the alternate evaluator (Step
S34). If the first parameters are supported by the second
parameters (Yes, Step S33), then a further test may be
performed to determine if there are third (optional) pa-
rameters (Step S35).
[0045] Examples of third parameters include pre-de-
termined criteria provided by the user or system, arbitrary
data provided by user, system policies, origin of query,
user or user’s role, operating conditions such as load,
size limits and time limits. If there are no third parameters
(No, Step S35), then the query may be forwarded to an
alternate evaluator (Step S36). If there are third param-
eters (Yes, Step S35), then third parameters may be de-
termined (Step S37).
[0046] A further test may be performed to determine if
the third parameters require the query to be redirected
in view of the third parameters (Step S38). If the query
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is not to be redirected (No, Step S38), then the query is
not forwarded to the alternate evaluator (Step S34).
[0047] If the third parameters allow redirection of the
query, (Yes, Step S38) then a further test may be made
to determine if the first parameters are supported by the
third parameters (Step S39). If they are not supported
(No, Step S39), then the query is not directed to the al-
ternate evaluator (Step S34). However, if the first param-
eters are supported by the third parameters (Yes, Step
S39), then the query may be forwarded to the alternate
evaluator (Step S36).
[0048] Example of the first parameters include: Oper-
ation type - For example operation types are Read,
Search, Compare, List, Add, Modify, etc. Operation com-
plexity - For example of complexity would be a multi-term
filter. Operation operands - For example substring match,
approximate match, greater than or equal to match etc.
Operation attribute(s) required to process a query - For
example the attributes in a Search filter or the attribute
in a Compare. Operation attribute(s) that needs to be
returned - For example the attributes to return on a
Search or Read. Service controls - For example size limit,
time limit, prefer chaining, originator, attribute size limit,
priority, other X.500 service control options. LDAP con-
trols - for example proxied user, sorting, paging, event
management. Network information - for example source
address.
[0049] Examples of the second parameters include:
Supported operation types - For example operation types
are Read, Search, Compare, List, Add, Modify, etc. Sup-
ported operation complexity - For example of complexity
would be a multi-term filter. Supported operation oper-
ands - For example substring match, approximate match,
greater than or equal to match etc. Attribute(s) that are
indexed. Attribute(s) that are carried (not indexed).
[0050] Examples of third parameters include: Arbitrary
data provided by user. System policies. Origin of query.
User or user’s role. Operating conditions such as load.
Administrative thresholds - for example size limit, time
limit, prefer chaining, security level, attribute size limit,
priority or other physical limitations. Service options for
example sorting, paging, event management, or other
functional abilities.
[0051] Fig. 4 is a flow chart showing a method for han-
dling directory operations according to an embodiment
of the present disclosure. An operation, for example a
query may be received (Step S41). Next, it may be de-
termined whether the query may be processed using an
alternate evaluator (Step S42). If the query may be so
processed (Yes, Step S42), then the query may be redi-
rected to the alternate evaluator (Step S43). The alter-
nate evaluator may then evaluate the query using a local
data store (Step S44). If it is determined that the query
cannot be processed by the alternate evaluator (No, Step
S42), then the query may be evaluated using a disk-
based database.
[0052] The combination of switches 211 and alternate
evaluators 212 or a directory service incorporating one

or more switches and/or one or more alternate evaluators
may be thought of more generally as an apparatus for
optimizing directory performance.
[0053] Fig. 5 is a block diagram showing an apparatus
for optimizing directory performance. Directory opera-
tions, for example queries may originate form a location,
for example from one or more query clients 52. Respons-
es returned in response to the queries may be directed
to the same query client 52. Queries may be sent from
the query client 52 to a server 50. The server 50 may
contain a first directory alternate evaluator, for example
a front-end processor 53 that may manage communica-
tions, queries and/or responses. The server 50 may also
contain a second directory alternate evaluator, for exam-
ple a back-end processor 54 that may manage the eval-
uation of operations, for example queries, using informa-
tion stored on a disk 51.
[0054] The server 50 may provide a directory service.
For example, the server 50 may be a directory server
conforming to implement directory X.500 standards and
one or more communications protocols, for example
X.500 protocols, LDAP protocols and DSML protocols.
[0055] Fig. 6 is a block diagram showing an apparatus
for optimizing directory performance according to an em-
bodiment of the present disclosure. In this embodiment,
the server 50 may additionally contain an alternate eval-
uator 60. The alternate evaluator 60, may be provided
between the front-end processor 53 and the back-end
processor 54 as shown in Fig. 6.
[0056] The alternate evaluator 60 may act as an alter-
nate evaluator as described above and may be able to
generate a response for a received query without having
to send the query to the back-end processor 54. Queries
that may be responded to by the alternate evaluator 60
may be responded to more quickly than queries that may
be responded to by the back-end processor 54 that uses
the disk 51.
[0057] The alternate evaluator 60 may contain logic 61
and data 62. The logic 61 may manage the evaluation of
the queries. The logic 61 may use the data 62 to evaluate
the queries. The data 52 may be a local data store as
described above. The data 62 may be stored using a
cache or a similar memory store that may be faster than
the disk 51.
[0058] The alternate evaluator 60 need not be located
between the front-end processor 53 and the back-end
processor 54. Fig. 7 is a block diagram showing another
embodiment of the present disclosure. Here the alternate
evaluator 60 may be connected to the front-end proces-
sor 53 alone. According to this embodiment, the alternate
evaluator 60 may be able to receive and handle a query
sent by the front-end processor 53.
[0059] Fig. 8 is a block diagram showing another em-
bodiment of the present disclosure. Here the alternate
evaluator 60 may be connected to the back-end proces-
sor 54. According to this embodiment, the alternate eval-
uator 60 may be able to receive and handle a query sent
by the back-end processor.
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[0060] The front-end processor 53, the alternate eval-
uator 60, and the back-end processor 54 need not be
located on the same server 50. According to another em-
bodiment of the present disclosure, each of the front-end
processor 53, the alternate evaluator 60, and the back-
end processor 54 may be provided as a separate server,
wherein each of the servers may be interconnected. Ac-
cording to another embodiment of the present disclosure,
any two of the front-end processor 53, the alternate eval-
uator 60, and the back-end processor 54 may be provided
on a first server while the other may be provided on a
second server, wherein each of the servers may be in-
terconnected.
[0061] Fig. 9 is a flow chart showing an embodiment
of the present disclosure. A directory operation, for ex-
ample a query may be received, for example, from a cli-
ent, by a front-end processor (Step S91). An alternate
evaluator may attempt to evaluate the query using data
in the alternate evaluator, for example, data stored in a
cache (Step S92). If the evaluation is successful (Yes,
Step S93) then a response to the query may be returned
to the query client.. If the evaluation is not successful
(No, Step S93) then the query may be passed to a back-
end processor (Step S94). The back-end processor may
evaluate the query using a disk (Step S95). A response
to the query may thereby be returned to the query client.
[0062] The alternate evaluator’s data (local data store)
may be a cache of random access memory (RAM). Ac-
cording to embodiments of the present disclosure, the
alternate evaluator may be preloaded with selected in-
formation from the disk or disk’s conventional cache (a
cache associated with the disk as opposed to the local
data store that is associated with the alternate evaluator)
prior to the use of the alternate evaluator. The preloading
of the alternate evaluator may allow the alternate evalu-
ator to evaluate the query without having to access the
disk.
[0063] An apparatus for enhancing directory server
performance, according to one embodiment of the
present disclosure, will be discussed with reference to
Fig. 10. The apparatus 120 includes a determining
means 121, retrieving means 122, normalizing means
123 and indexing means 124.
[0064] A method for enhancing directory server per-
formance will be explained below with reference to Figs.
10 and 11. The determining means 121 may determine
one or more data types from the disk or disk cache (stor-
age) to be loaded into the alternate evaluator (Step
S131). The retrieving means 122 may retrieve data from
the storage based on the determined data types (Step S
132). The normalizing means 123 may determine and
normalize one or more index values for the data retrieved
by the retrieving means 122 (Step S133). The indexing
means 124 may load an alternate evaluator with the re-
trieved data and the normalized index values (Step
S134). In one embodiment, any of the determining means
121, retrieving means 122, normalizing means 123 or
indexing means 124 may be based on control variables

150 (Fig 13).
[0065] By preloading the alternate evaluator, the alter-
nate evaluator or other logic may be able to determine if
the alternate evaluator can process a given query without
having to access the disk storage. Additionally, by
preloading the alternate evaluator, the alternate evalua-
tor may be able to achieve maximum performance on
startup, unlike conventional caches that may require time
to warm up.
[0066] According to an embodiment of the present dis-
closure, selected information may be preloaded into the
alternate evaluator from storage before a query is han-
dled by the system. Storage may include a physical disk,
disk cache, memory, or any other means of storing data.
The process of pre-loading may include, for example,
extracting from storage, such as a disk, selected infor-
mation which can be indexed by the alternate evaluator.
The selected information may be determined by a con-
figuration as defined in the alternate evaluator. For ex-
ample, index "CommonName" and carry "Surname" and
"TelephoneNumber" may be provided in the configura-
tion. It should be noted that "carry" means that certain
information may be stored in an alternate evaluator, but
may not be indexed. The index values may be normal-
ized, or transformed into a standard form according to
matching rules for the data type. For example, a "case-
ignore" matching rule would convert the data types into
one case. The selected information may be in a raw for-
mat, or stored in a binary encoded form, such as Abstract
Syntax Notation 1 (ASN.1).
[0067] According to an embodiment of the present dis-
closure, if the selected information is already loaded in
the alternate evaluator, a pointer to the existing value
may be added to the alternate evaluator rather than add-
ing the selected information to the alternate evaluator
multiple times.
[0068] Fig. 12 is a flow chart illustrating a method for
enhancing directory performance according to an em-
bodiment of the present disclosure. After a directory serv-
er is started up or re-initialized (Step S141), the config-
uration of the alternate evaluator may be read (Step
S142). The configuration may specify the attribute types
to be loaded, or may specify that all attribute types are
to be loaded. The configuration may also specify whether
each attribute type is indexed. Based on the configura-
tion, the appropriate data may be retrieved from storage
(Step S143). The retrieved data may include at least one
directory object, where each object may include one or
more attributes, and where each attribute may include
one or more values. For each data value retrieved, it may
be determined whether the data is already loaded in the
alternate evaluator (Step S144). If the data is already
loaded in the alternate evaluator (Yes, Step S144), then
the duplicate data may be determined and a pointer may
be provided to the existing value in the alternate evaluator
(Step S145). If the data is not already loaded in the al-
ternate evaluator (No, Step S 144), then the index values
for the data are determined (Step S 146) provided that
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the data values are indexed (based on the configuration),
and the index values are normalized (Step S 147). For
example, the normalized index values may be stored as
a structured index, such as, a BTREE, BTREE+, and/or
any other indexing structures. The alternate evaluator
may then be loaded with the data values and the normal-
ized index values (Step S148). In another embodiment,
the indexes may be determined dynamically upon load-
ing of the alternate evaluator. In a further embodiment,
the indexes may be determined in accordance with con-
trol variables.
[0069] A BTREE is a tree data structure that may be
used by databases and indexes to facilitate searching.
BTREEs allow for amortized logarithmic time insertions
and deletions of tree elements.
[0070] According to an embodiment of the present dis-
closure, the alternate evaluator may be loaded with all
the data values and the index values in a single pass.
According to another embodiment of the present disclo-
sure, the alternate evaluator may be loaded with the data
values in one step and loaded with the index values in
another step.
[0071] As described above, the alternate evaluator, for
example a local data store within an alternate evaluator,
may comprise a memory store. According to some em-
bodiments of the present disclosure, the alternate eval-
uator may be pre-loaded and progressively updated to
enhance the alternate evaluator’s ability to quickly and
accurately handle directory operations, for example que-
ries.
[0072] After the alternate evaluator is preloaded, the
alternate evaluator may receive progressive updates to
maintain accuracy of stored data, efficiency of memory
storage and speed of evaluation. For example, data
structures may be retrieved from storage and used to
progressively update data stored in the alternate evalu-
ator. In so doing, embodiments of the present disclosure
may be able to facilitate the storage of a high occupancy
of indexes, minimize the number of comparisons required
to execute a query and to provide multiple index types,
such as, for example, reverse indexes.
[0073] In determining what data to pre-load and/or pro-
gressively update, control variables may be considered.
Additionally, the type of attributes that are indexed may
be considered. Control variables may describe, for ex-
ample, whether an alternate evaluator is available, what
indexes are in effect, what attributes are stored, and/or
the maximum amount of alternate evaluator memory
available. For example, entries and/or attributes relating
to one or more attribute indexes may be loaded and/or
progressively updated to the alternate evaluator. It may
also be possible to load and/or progressively update all
entries and/or attributes, for example, where a configu-
ration of indexed attributes is set to "all attributes."
[0074] In loading and/or progressively updating the al-
ternate evaluator, the effectiveness of the alternate eval-
uator may be maximized by using the available alternate
evaluator memory as efficiently as possible. Embodi-

ments of the present disclosure may utilize one or more
methods for efficiently utilizing alternate evaluator mem-
ory. For example, where data is repeated in multiple lo-
cations of the alternate evaluator memory, the instances
of that data may be replaced with a pointer. For example,
attribute type data may be replaced with a pointer that
points to an attribute type store where attribute type data
is stored. For example, where data utilizes names that
are comprised of a context prefix (the distinguished name
of a root entry) and a relative name, the context prefix
may be removed from the name to reduce the amount
of memory required to store the names. For example, an
available memory list may be maintained to keep track
of available memory so that memory that was previously
used may be quickly identifiable as free memory. For
example, a list of normalized values may be maintained
for attribute values that are indexed so that multiple units
of data do not need to individually store normalized val-
ues for the same sets of values. Normalized values may
be created from attribute values that are configured as
indexed attributes.
[0075] According to embodiments of the present dis-
closure, data stored in the alternate evaluator need not
be updated every time the data in storage (external data
source), upon which the data stored in the alternate eval-
uator was loaded from, is updated. For example, where
stored and/or indexed attributers from a list of entries
comprising attributes and attribute values is stored in the
alternate evaluator, the stored and/or indexed attributes
may only be updated when those stored and/or indexed
attributers are modified on the list of entries and may not
be updated when the list is modified but the stored and/or
indexed attributes remain unchanged.
[0076] Fig. 13 is a block diagram showing an alternate
evaluator according to an embodiment of the present dis-
closure. Directory operations, for example queries may
be directed towards the alternate evaluator 151 over a
data path for receiving operations 153. Each query di-
rected towards the alternate evaluator 151 may result in
a response. The response may be sent along a data path
for providing results 154. Data loaded into the alternate
evaluator 151, may be organized into one or more lists
155-159 within an arrangement of memory included with-
in the alternate evaluator. The lists 155-159 may repre-
sent data structures for the storing of data entries, at-
tributes, attribute vales, normalized values, indexes,
available memory, etc. Control variables may be entered
into the alternate evaluator 151 and stored within a por-
tion of memory provided to store control variables 150.
Control variables 150 may be used to define a set of
controls, for example, to define what data is to be stored
from an external data store 152 to the one or more lists
155-159. For example, to determine what indexes are in
effect and/or to determine the maximum amount of avail-
able memory
[0077] The control variables 150 may be used, for ex-
ample, to define attributes to be indexed. For example,
the control variables 150 may define that all attributes be
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indexed by setting an indexed attribute control variable
to "all attributes." Similarly, the control variables 150 may
define attributes to be stored. For example, the control
variables 150 may define that all attributes be stored by
setting a stored attribute control variable to "all attributes."
[0078] The control variables 150 may be used, for ex-
ample, to define entries to be loaded into the alternate
evaluator 151 from the external data store 152. For ex-
ample, the control variables 150 may define that all en-
tries should be loaded by setting the indexed attribute
control variable to "all entries." Alternatively, the indexed
attribute control variable may be set to a list of attributes.
In such a case only those attributes present in the list
may be loaded.
[0079] The control variables 150 may be used, for ex-
ample, to define attributes to be loaded with each entry.
For example, where either the indexed attribute control
variable or the stored attribute control variable is set to
"all attributes" then all attributes within each entry may
be loaded. For example, where both the indexed attribute
control variable and the stored attribute control variable
are set to a list of attributes, then the attributes loaded
within each entry may be a combination of both lists.
[0080] A configuration function (not shown) may be
provided to set the control variables.
[0081] An alternate evaluator 151 according to an em-
bodiment of the present disclosure may have a first list
155. Data may be first loaded into the first list 155 via a
data path 160 from a disk 152 and/or directory 161. The
first list 155 may comprise one or more entries. Each
entry may have a name and/or one or more attributes.
Each attribute may have a type and/or one or more val-
ues. For example, the entries may be directory entries.
The name may be a distinguished name for the directory
entry. The attributes may be directory attributes. The
types may be object identifiers or strings, either of which
may represent the types of the attributes. The values may
be the values of the attributes and may be stored in binary
form.
[0082] To reduce memory requirements, entries that
are loaded into the alternate evaluator 151 may have the
context prefix removed from their distinguished name.
[0083] The alternate evaluator 151 may have a second
list 156. The second list 156 may be loaded with normal-
ized values of data that has been loaded into the first list
155. The normalized values may be representations of
the values in a predetermined format, for example in the
internationally defined X.500 matching format. Normal-
izing values may allow for comparison regardless of the
format of the values. For example, where a Common-
Name attribute for an entry is "Rick Harvey" a CaseIgnor-
eString matching rule may be used to create the normal-
ized value "RICK HARVEY" where the CaseIgnoreString
matching rule is defined as removing leading and trailing
spaces, replacing multiple consecutive spaces with a sin-
gle space and converting the string into upper case. The
second list 156 may additionally be loaded with pointers
that point to the corresponding data that has been loaded

into the first list 155. The indexed attribute control variable
may determine what normalized data and pointers may
be loaded into the second list 156.
[0084] The alternate evaluator 151 may have a third
list 157. The third list 157 may be loaded with indexes
and pointers to the normalized values that have been
loaded into the second list 156. For example, the third
list 157 may have at least one index that is organized as
a BTREE.
[0085] The alternate evaluator 151 may have a fourth
list 158. The fourth list 158 may be a list of available
memory locations. For example, the fourth list may list
one or more memory fragments not currently used by the
alternate evaluator. The fourth list 158 may be initially
empty. The fourth list may be updated during the opera-
tion of the alternate evaluator as memory fragments are
used and become available (returned to an unused
state).
[0086] The alternate evaluator 151 may have a context
prefix store (not shown). The context prefix store may be
used to store the context prefix of data names, for exam-
ple, entry names. The context prefix store may store a
normalized value of the content prefix. The context prefix
store may be associated with the data path for receiving
operations 153 and/or the data path for providing results
154
[0087] The alternate evaluator 151 may have a fifth list
159. The fifth list 159 may be a list of types, for example,
attribute types, that occur one or more times in the first
list 155. Types may take the form of an object identifier
or a string. The first list 155 may replace instances of
attribute types stored in the fifth list 159 with pointers that
point to the same attribute type in the fifth list 159. By
utilizing these pointers to the fifth list 159, available mem-
ory may be saved by reducing the number of times the
same attribute type is stored.
[0088] Fig. 14 is a flow chart showing the loading of a
list according to an embodiment of the present disclo-
sure. Control variables may be retrieved (Step S162).
The retrieved control variables may then be used to de-
termine data to be loaded from the external data store
(Step S163). The context prefixes from distinguished
names may be removed from the determined data (Step
S164). The determined data may then be loaded into the
alternate evaluator and/or a list, for example a list within
an alternate evaluator (Step S165).
[0089] Fig. 15 is a flow chart detailing the loading of
lists, such any of the lists in an alternate evaluator ac-
cording to an embodiment of the present disclosure. First
the first list may be loaded, for example, the first list may
be loaded based on inputted control variables (Step
S171). Next the second list may be loaded, for example,
based on the first list (Step S172). Next the third list may
be loaded, for example, based on the second list (Step
S173). The fourth list may be used to store items removed
from any of the other lists during operation. Next the fifth
list may be loaded, for example, based on the first list
(Step S174). Loading of the lists may be executed, for
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example, in the fashion described above.
[0090] As described above, as data within the external
data store is changed, it may be beneficial to perform an
update operation to update the information within the al-
ternate evaluator and/or lists. Because the lists may be
interdependent, updating the first list may often be fol-
lowed by updating subsequent lists as necessary to
maintain the data structure of the alternate evaluator. The
update operation may include, for example, one or more
of the following: Adding an entry with a name and/or a
set of attributes, each attribute containing one or more
attribute values. Removing an entry including any of its
associated names, attributes and/or attribute values.
Modifying an entry to add and/or remove an attribute
and/or attribute values. Rename an entry to change an
entry’s name by adding, removing or selecting existing
attribute values.
[0091] Fig. 16 is a flow chart showing an example of
an update operation according to an embodiment of the
present disclosure. For example, the update operation
may involve adding data, for example, entries, attributes
and/or attribute values, to the first list. For example, add-
ed data may be indexed attributes or stored attributes.
Prior to adding the data, context prefixes may be removed
from names within the data (Step 181). Prior to adding
the data, attribute types within the data may be replaced
with pointers that point to the same attribute type in the
fifth list (Step S182). Where the attribute type is not al-
ready present in the fifth list (No, Step S183), it may be
added to the fifth list (Step S184). Next, the data may be
added to the first list within available memory that may
be determined using the fourth list (Step S185). Available
memory may then be updated within the fourth list based
on the memory used in storing the data (Step S186).
[0092] It may be advantageous to have normalized val-
ues for the data present within the second list. This may
be especially true where the data is an indexed attribute.
Where it may be so advantageous, the second list may
be checked to see if it contains normalized values of the
data (Step S187). Where it does not (No, Step S187),
normalized values may be added to the second list and
a pointer to the data is added to the normalized values
in the second list (Step S188). In adding to the second
list, available memory may be ascertained from the fourth
list and memory used may be reflected in the fourth list,
for example, by removing the used memory from the
fourth list. Additions made to the second list may be re-
flected within the index and pointers of the third list (Step
S189). For example, a pointer may be added to the index.
[0093] Fig. 17 is a flow chart showing another example
of an update operation according to an embodiment of
the present disclosure. For example, the update opera-
tion may involve removing data, for example, entries, at-
tributes and/or attribute values, to the first list. First the
data may be removed from the first list (Step S191). If
the removed data is pointed to by a pointer in the second
list corresponding to normalized values for the data, the
corresponding pointers may be removed from the second

list (Step S 192). When the last pointer of a normalized
value in the second list is removed (Yes, Step S193), the
normalized value may be removed and the correspond-
ing pointer may be removed from the index on the third
list (Step S194). The fourth list may then be updated to
reflect that the memory used by deleted elements is avail-
able memory (Step S195).
[0094] According to embodiments of the present dis-
closure, the lists may be of any length. According to em-
bodiments of the present disclosure, the lists may be dy-
namic in size and content, for example, during the oper-
ation of the alternate evaluator. According to embodi-
ments of the present disclosure, the lists may be linked
lists and/or arrays.
[0095] Numerous additional modifications and varia-
tions of the present disclosure are possible in view of the
above-teachings. It may therefore be understood that
within the scope of the appended claims, the present
disclosure may be practiced other than as specifically
described herein.
[0096] Fig. 18 shows an example of a computer system
which may implement the method and system of the
present disclosure. The system and method of the
present disclosure may be implemented in the form of a
software application running on a computer system, for
example, a mainframe, personal computer (PC), hand-
held computer, server, etc. The software application may
be stored on a recording media locally accessible by the
computer system and accessible via a hard wired or wire-
less connection to a network, for example, a local area
network, or the Internet.
[0097] The computer system referred to generally as
system 1000 may include, for example, a central
processing unit (CPU) 1001, random access memory
(RAM) 1004, a printer interface 1010, a display unit 1011,
a local area network (LAN) data transmission controller
1005, a LAN interface 1006, a network controller 1003,
an internal bus 1002, and one or more input devices
1009, for example, a keyboard, mouse etc. As shown,
the system 1000 may be connected to a data storage
device, for example, a hard disk, 1008 via a link 1007.
[0098] The above specific embodiments are illustra-
tive, and many variations can be introduced on these
embodiments without departing from the spirit of the dis-
closure or from the scope of the appended claims. For
example, elements and/or features of different illustrative
embodiments may be combined with each other and/or
substituted for each other within the scope of this disclo-
sure and appended claims.

Claims

1. A method for processing directory queries in a direc-
tory system including a disk based evaluator
(103;54) configured to process directory queries in
association with a first data store stored on a disk
(51), and at least one alternate evaluator
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(212;304-306;60) configured to process directory
queries in association with data in a second data
store (213;307-309;62) that resides in a local mem-
ory within the alternate evaluator, the method com-
prising:

determining (S131) one or more data types to
be loaded in accordance with a configuration of
an alternate evaluator (212;304-306;60);
retrieving (S132) directory data objects that in-
clude the determined data types from the first
data store;
preloading (S148), for each directory data object
retrieved from the first data store, object name
and determined data type data into the local
memory of the alternate evaluator
(212;304-306;60) before a directory query for
said retrieved data is received by the directory
system;
receiving a directory query for said retrieved da-
ta after the alternate evaluator is preloaded; and
responding, by the alternate evaluator, to the
directory query using the preloaded object name
and determined data type data of the alternate
evaluator.

2. The method of claim 1, further comprising determin-
ing whether or not the alternate evaluator can proc-
ess the directory query based on a categorization of
the query according to one or more known query
types.

3. The method of claim 2, wherein the query is directed
to the alternate evaluator for processing when it is
determined that the alternate evaluator can process
the query, and the query is forwarded to the disk
based evaluator for processing when it is determined
that the at least one alternate evaluator cannot proc-
ess the query.

4. The method of any preceding claim, wherein said
determined data type data is normalized and in-
dexed.

5. The method of claim 4, wherein the normalized in-
dexed values are stored as a structured index.

6. The method of claim 5, wherein the index is a
BTREE.

7. The method of any one of claims 4 to 6, wherein the
determined data type data is normalized and stored
in the alternate evaluator.

8. The method of claim 7, wherein the determined data
type data is stored in a raw form in the alternate eval-
uator.

9. The method of claim 8, wherein the raw form is
ASN.1.

10. The method of any preceding claim, wherein the data
objects are retrieved in one pass.

11. The method of any preceding claim, wherein the ob-
ject name and determined data type data are
preloaded in one pass.

12. The method of any preceding claim, wherein the al-
ternate evaluator is preloaded after it is re-initialized.

13. The method of any preceding claim, further compris-
ing:

determining (S 144) if the retrieved object name
and determined data type data are already
preloaded in the alternate evaluator; and
providing (S145) a pointer to the retrieved object
name and determined data type data if it is de-
termined that it already exists.

14. The method of any preceding claim, further compris-
ing determining (S142) the configuration of the alter-
nate evaluator.

15. The method of any preceding claim, wherein the data
preloaded in the local data store is progressively up-
dated in dependence on control variables associated
with the at least one alternate evaluator.

16. The method of any preceding claim, wherein the al-
ternate evaluator is preloaded with selected data
from the disk or disk’s conventional cache.

17. A system comprising means for carrying out the
steps of the method of any one of claims 1 to 16.

18. A computer recording medium including computer
executable code for enhancing directory service per-
formance, wherein the computer executable code,
when executed by a processor, results in the per-
formance of the steps of the method of any one of
claims 1 to 16.

Patentansprüche

1. Verfahren zum Verarbeiten von Verzeichnungsab-
fragen in einem Verzeichnissystem mit einem plat-
tenbasierten Evaluator (103; 54), konfiguriert zum
Verarbeiten von Verzeichnisabfragen in Verbindung
mit einem auf einer Platte (51) gespeicherten ersten
Datenspeicher, und wenigstens einem alternativen
Evaluator (212; 304-306; 60), konfiguriert zum Ver-
arbeiten von Verzeichnisabfragen in Verbindung mit
Daten in einem zweiten Datenspeicher (213;
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307-309; 62), der sich in einem lokalen Memory in-
nerhalb des alternativen Evaluators befindet, wobei
das Verfahren Folgendes beinhaltet:

Feststellen (S131) eines oder mehrerer zu la-
dender Datentypen gemäß einer Konfiguration
eines alternativen Evaluators (212; 304-306;
60);
Abrufen (S132) von Verzeichnisdatenobjekten,
die die festgestellten Datentypen beinhalten,
aus dem ersten Datenspeicher;
Vorladen (S148), für jedes aus dem ersten Da-
tenspeicher abgerufene Verzeichnisdatenob-
jekt, von Objektnamen und festgestellten Daten-
typdaten in das lokale Memory des alternativen
Evaluators (212; 304-306; 60), bevor eine Ver-
zeichnisabfrage für die genannten abgerufenen
Daten durch das Verzeichnissystem empfan-
gen wird;
Empfangen einer Verzeichnisabfrage für die ge-
nannten abgerufenen Daten nach dem Vorla-
den des alternativen Evaluators; und
Antworten, durch den alternativen Evaluator,
auf die Verzeichnisabfrage anhand des vorge-
ladenen Objektnamens und der festgestellten
Datentypdaten des alternativen Evaluators.

2. Verfahren nach Anspruch 1, das ferner das Feststel-
len, ob der alternative Evaluator die Verzeichnisab-
frage verarbeiten kann oder nicht, auf der Basis einer
Kategorisierung der Abfrage gemäß einem oder
mehreren bekannten Abfragetypen beinhaltet.

3. Verfahren nach Anspruch 2, wobei die Abfrage an
den alternativen Evaluator zur Verarbeitung gerich-
tet wird, wenn festgestellt wird, dass der alternative
Evaluator die Abfrage verarbeiten kann, und die Ab-
frage zu dem plattenbasierten Evaluator zur Verar-
beitung weitergeleitet wird, wenn festgestellt wird,
dass der wenigstens eine alternative Evaluator die
Abfragen nicht verarbeiten kann.

4. Verfahren nach einem vorherigen Anspruch, wobei
die genannten festgestellten Datentypdaten norma-
lisiert und indexiert werden.

5. Verfahren nach Anspruch 4, wobei die normalisier-
ten indexierten Werte als strukturierter Index gespei-
chert werden.

6. Verfahren nach Anspruch 5, wobei der Index ein
BTREE ist.

7. Verfahren nach einem der Ansprüche 4 bis 6, wobei
die festgestellten Datentypdaten normalisiert und in
dem alternativen Evaluator gespeichert werden.

8. Verfahren nach Anspruch 7, wobei die festgestellten

Datentypdaten in einer rohen Form in dem alterna-
tiven Evaluator gespeichert werden.

9. Verfahren nach Anspruch 8, wobei die rohe Form
ASN.1 ist.

10. Verfahren nach einem vorherigen Anspruch, wobei
die Datenobjekte in einem Durchgang abgerufen
werden.

11. Verfahren nach einem vorherigen Anspruch, wobei
der Objektname und die festgestellten Datentypda-
ten in einem Durchgang vorgeladen werden.

12. Verfahren nach einem vorherigen Anspruch, wobei
der alternative Evaluator nach seiner Neuinitialisie-
rung vorgeladen wird.

13. Verfahren nach einem vorherigen Anspruch, das fer-
ner Folgendes beinhaltet:

Feststellen (S144), ob der abgerufene Objekt-
name und die festgestellten Datentypdaten be-
reits in dem alternativen Evaluator vorgeladen
sind; und
Bereitstellen (S145) eines Zeigers auf den ab-
gerufenen Objektnamen und die festgestellten
Datentypdaten, wenn festgestellt wird, dass sie
bereits existieren.

14. Verfahren nach einem vorherigen Anspruch, das fer-
ner das Feststellen (S 142) der Konfiguration des
alternativen Evaluators beinhaltet.

15. Verfahren nach einem vorherigen Anspruch, wobei
die in den lokalen Datenspeicher vorgeladenen Da-
ten progressiv in Abhängigkeit von Steuervariablen
aktualisiert werden, die mit dem wenigstens einen
alternativen Evaluator assoziiert sind.

16. Verfahren nach einem vorherigen Anspruch, wobei
der alternative Evaluator mit gewählten Daten von
der Platte oder dem konventionellen Cache der Plat-
te vorgeladen werden.

17. System, das Mittel zum Ausführen der Schritte des
Verfahrens nach einem der Ansprüche 1 bis 16 um-
fasst.

18. Computeraufzeichnungsmedium mit von einem
Computer ausführbarem Code zum Verbessern der
Verzeichnisserviceleistung, wobei der von einem
Computer ausführbare Code, wenn er von einem
Prozessor ausgeführt wird, in der Durchführung der
Schritte des Verfahrens nach einem der Ansprüche
1 bis 16 resultiert.
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Revendications

1. Un procédé de traitement de requêtes de répertoire
dans un système de répertoire comprenant un éva-
luateur hébergé sur disque (103; 54) configuré de
façon à traiter des requêtes de répertoire en asso-
ciation avec un premier espace mémoire de données
conservé en mémoire sur un disque (51) et au moins
un autre évaluateur (212; 304-306; 60) configuré de
façon à traiter des requêtes de répertoire en asso-
ciation avec des données dans un deuxième espace
mémoire de données (213; 307-309; 62) qui réside
dans une mémoire locale à l’intérieur de l’autre éva-
luateur, le procédé comprenant :

la détermination (S131) d’un ou de plusieurs ty-
pes de données à charger conformément à une
configuration d’un autre évaluateur (212;
304-306; 60),
la récupération (S132) d’objets de données de
répertoire qui comprennent les types de don-
nées déterminés à partir du premier espace mé-
moire de données,
le préchargement (S148), pour chaque objet de
données de répertoire récupéré à partir du pre-
mier espace mémoire de données, d’un nom
d’objet et de données d’un type de données dé-
terminé dans la mémoire locale de l’autre éva-
luateur (212; 304-306; 60) avant qu’une requête
de répertoire pour lesdites données récupérées
ne soit reçue par le système de répertoire,
la réception d’une requête de répertoire pour
lesdites données récupérées une fois l’autre
évaluateur préchargé, et
la réponse, par l’autre évaluateur, à la requête
de répertoire au moyen du nom d’objet et des
données d’un type de données déterminé pré-
chargés de l’autre évaluateur.

2. Le procédé selon la Revendication 1, comprenant
en outre la détermination si ou non l’autre évaluateur
peut traiter la requête de répertoire en fonction d’une
catégorisation de la requête en fonction d’un ou de
plusieurs types de requête connus.

3. Le procédé selon la Revendication 2, où la requête
est dirigée vers l’autre évaluateur pour traitement
lorsqu’il est déterminé que l’autre évaluateur peut
traiter la requête, et la requête est transmise à l’éva-
luateur hébergé sur disque pour traitement lorsqu’il
est déterminé que le au moins un autre évaluateur
ne peut pas traiter la requête.

4. Le procédé selon l’une quelconque des Revendica-
tions précédentes, où lesdites données d’un type de
données déterminé sont normalisées et indexées.

5. Le procédé selon la Revendication 4, où les valeurs

normalisées indexées sont conservées en mémoire
sous la forme d’un index structuré.

6. Le procédé selon la Revendication 5, où l’index est
un BTREE.

7. Le procédé selon l’une quelconque des Revendica-
tions 4 à 6, où les données d’un type de données
déterminé sont normalisées et conservées en mé-
moire dans l’autre évaluateur.

8. Le procédé selon la Revendication 7, où les données
d’un type de données déterminé sont conservées en
mémoire sous une forme brute dans l’autre évalua-
teur.

9. Le procédé selon la Revendication 8, où la forme
brute est ASN.1.

10. Le procédé selon l’une quelconque des Revendica-
tions précédentes, où les objets de données sont
récupérés en une passe.

11. Le procédé selon l’une quelconque des Revendica-
tions précédentes, où le nom d’objet et les données
d’un type de données déterminé sont préchargés en
une passe.

12. Le procédé selon l’une quelconque des Revendica-
tions précédentes, où l’autre évaluateur est préchar-
gé après avoir été réinitialisé.

13. Le procédé selon l’une quelconque des Revendica-
tions précédentes, comprenant en outre :

la détermination (S 144) si le nom d’objet et les
données d’un type de données déterminé récu-
pérés sont déjà préchargés dans l’autre évalua-
teur, et
la fourniture (S145) d’un pointeur vers le nom
d’objet et les données d’un type de données dé-
terminé récupérés s’il est déterminé qu’ils exis-
tent déjà.

14. Le procédé selon l’une quelconque des Revendica-
tions précédentes, comprenant en outre la détermi-
nation (S 142) de la configuration de l’autre évalua-
teur.

15. Le procédé selon l’une quelconque des Revendica-
tions précédentes, où les données préchargées
dans l’espace mémoire de données local sont ac-
tualisées progressivement en fonction de variables
de commande associées au au moins un autre éva-
luateur.

16. Le procédé selon l’une quelconque des Revendica-
tions précédentes, où l’autre évaluateur est préchar-
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gé avec des données sélectionnées provenant du
disque ou d’une mémoire tampon conventionnelle
de disque.

17. Un système comprenant un moyen d’exécution des
opérations du procédé selon l’une quelconque des
Revendications 1 à 16.

18. Un support d’enregistrement informatique contenant
du code exécutable par ordinateur destiné à l’amé-
lioration de performances de service de répertoire,
où le code exécutable par ordinateur, lorsqu’il est
exécuté par un processeur, résulte en l’exécution
des opérations du procédé selon l’une quelconque
des Revendications 1 à 16.
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