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NETWORK META-DATA LIBRARIES AND 
RELATED METHODS 

BACKGROUND OF THE INVENTION 

0001 Co-pending patent application Ser. No. s 
incorporated herein as if set forth in full herein, discusses, 
among other things, methods and devices for reducing the 
cost of updating an operations Support system (OSS) by using 
a mediation unit. The mediation units discussed in co-pend 
ing U.S. patent application Ser. No. , among other 
things, transform or convert (collectively referred to as 
“transform) so-called meta-data from one or more network 
elements (NEs), into one or more forms of normalized, meta 
data which can be recognized by one or more OSSS (e.g., 
Performance OSS, Provisioning OSS, Assurance OSS, Fault 
OSS, Accounting OSS, Security OSS, etc., to name just a 
few). One of the advantages provided by the mediation units 
discussed in co-pending U.S. patent application Ser. No. 

is that only a single mediation unit is required to 
transform changes made by any number of NES into normal 
ized meta-data which may be recognized by an OSS. The use 
of such a mediation unit greatly reduces the cost of updating 
an OSS each time there is a change to any number of different 
NES. 
0002 Because each NE may be made by a different ven 
dor, each NE’s meta-data may be based on a different man 
agement information model (MIM) or management informa 
tion based (MIB) model. To carry out transformations, the 
mediation unit must, therefore, generate, receive or have 
access to, a number of different models. The mediation unit 
must have access to transformation models which are used to 
transform Vendor-specific meta-data or related definitions 
associated with a particular NE and network management 
system models (synonymously referred herein as normalized 
models) associated with a particular OSS, such as those OSSs 
disclosed in co-pending U.S. patent application Ser. No. 

, incorporated herein as if set forth in full herein. 
0003. Though it may generate these models itself, it is 
more desirable to have the mediation unit receive these mod 
els from another component (e.g., program, device, etc.). 
0004 Another challenge presented by the use of media 
tion units disclosed in U.S. patent application Ser. No. 

is tracking changes made to models as new versions 
of these models are implemented. It is also desirable to ana 
lyze the differences between one version of a model and a 
Subsequent or preceding version in order to identify similari 
ties, inconsistencies or areas which require fixes to be made 
by software engineers or the like (collectively referred to 
herein as “version control'). 
0005 Besides version control (sometimes referred to as 
“life cycle management'), it is also desirable to generate new 
or modified network element models in a cost-effective man 

. 

0006. It is desirable, therefore, to provide devices and 
related methods that can carry out version control and be used 
to develop new network element models in a cost-effective 
a. 

SUMMARY OF THE INVENTION 

0007 We have recognized that model version control and 
model development may be provided by a network meta-data 
library that is capable of both receiving changes to models 
associated with network elements or OSSs, and generating 
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new models for such elements/systems. In one form of ver 
sion control, the meta-data library may compare received 
changes associated with one or more models to one or more 
stored models, and then identify those portions of the stored 
models affected by the received changes. The meta-data 
library may then generate an audit trail for the one or more 
stored models consisting of the affected portions and any 
edits or updates to the affected portions as a way of meeting 
version control requirements. 
0008. The meta-data libraries provided by the present 
invention also enable the development of new models by, for 
example, using common meta-meta data definitions to gen 
erate new models. These definitions act as an underlying 
“grammar shared by the meta-data library, network ele 
ments, OSSs and mediation units. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 depicts a simplified block diagram showing a 
network meta-data library according to one embodiment of 
the present invention. 
0010 FIG. 2 depicts a simplified block diagram of sec 
tions of a network meta-data library according to another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0011 Referring now to FIG. 1, there is shown a network 
meta-data library 6 according to one embodiment of the 
present invention. As shown, the meta-data library 6 is con 
nected to a mediation unit 2, a compiler 5 and OSS 7. When 
changes are made to the NE1, it is desirable to update the OSS 
7. This requires transformation of models used by the net 
work element NE 1 into a type of meta-data referred to as 
normalized meta-data, which can be understood by the OSS 
7. These transformations are beyond the scope of the present 
invention and are discussed in more detail in co-pending U.S. 
patent application Ser. No. , referred to above. In 
general, the transformations are carried out by the mediation 
unit 2 with the help of a number of models which are typically 
stored in the meta-data library 6. Each time the model used by 
NE 1 is changed, for example, this change creates a new 
version of the model. Each version of this model must also be 
stored in order to create an audit trail of the various changes 
and versions of the model used by NE 1. In one embodiment 
of the present invention, meta-data library 6 is operable to 
carry out this version control. 
0012. At some point in time, a network operator may wish 
to make changes to the model used by NE 1 without inter 
rupting the operation of the NE 1 and without incurring 
unnecessary or Substantial costs. In a further embodiment of 
the present invention, the meta-data library 6 is operable to 
generate revisions to, or new versions of the model used by 
NE 1 (i.e., associated meta-meta-data definitions, meta-data, 
etc.) which then can be sent to the NE 1. 
0013. In addition, in yet a further embodiment of the 
present invention, the meta-data library 6 is operable to ana 
lyze the different versions of NE models and transformation 
models used by the mediation unit 2, in order, for example, to 
ensure that OSS 7 is accurately updated (e.g., receives nor 
malized meta-data which accurately reflects changes to the 
network element model). 
0014 Having presented a general overview of a network 
meta-data library provided by the present invention, the fol 
lowing will discuss specific features of this meta-data library. 
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0015 Referring now to FIG. 2, there is shown a network 
meta-data library 600 according to yet another embodiment 
of the present invention. As shown, library 600 may comprise 
a model storage section 610, test and development data Stor 
age section 611, comparison section 605, control section 606, 
generation section 607, input-output section 608 and simula 
tion section 609. It should be understood that although the 
various sections are shown as being separate, one or more of 
these sections may be combined to form fewer sections or, 
alternatively, one or more of these sections may be further 
broken down to form additional sections. It should also be 
understood that each of these sections may represent one or 
more programs, components of a program, either in Software 
or firmware, or may represent one or more hardware compo 
nents, such as various processors, memory sections and the 
like or some combination of the above. 

0016. As shown, model storage section 610 comprises a 
NE model storage subsection 601, transformation model stor 
age subsection 602, OSS model storage subsection 603 and 
meta-metadata storage Subsection 604. Testand development 
data storage section 611 is shown comprising a common 
meta-meta-data definition storage Subsection 612, a test data/ 
parameter storage Subsection 613, and a performance value 
storage Subsection 614. Again, similar to the meta-data 
library 600, the model storage section 610 and its associated 
Subsections and the test and development data storage section 
611 and its various subsections may be combined into fewer 
sections or subsections or further broken down into additional 
sections or subsections. Likewise, each of these sections may 
be implemented in software, firmware or hardware or some 
combination of the above. In the case of software or firmware, 
each of these sections may be implemented in one or more 
programs or program components. 
0017. If meta-data library 600 is realized inhardware, then 
the various sections may be connected by pathways 615. If 
these sections are combined in software/firmware, the path 
ways 615 merely indicate that these sections are inter-related 
to one another. 

0018. The meta-data library 600 shown in FIG. 2 may be 
used to carry out the features and functions of the present 
invention. In one embodiment of the present invention, the 
meta-data library 600 is operable to receive, via wired or 
wireless pathway 900 at the beginning of a processing time, 
additions, deletions, changes (e.g., to meta-meta-data defini 
tions, meta-data, etc. collectively referred to as “changes') 
associated with one or more NE models. In general, any 
signal received via pathway 900 related to a model is pro 
cessed by library 6. On receiving the changes, the library 600 
is operable to compare the received changes to one or more 
models stored in subsections 601-604 using, for example, the 
comparison section 605. Once these comparisons are com 
pleted, the meta-data library 600 is further operable to iden 
tify those portions of the compared, stored models that are 
affected by the received changes. Backtracking somewhat, as 
is also shown in FIG. 2, each of the model storage Subsections 
601-604 may comprise a plurality of stored models. For 
example, the NE model storage subsection 601 may comprise 
a plurality of stored, NE models 601a, 601b, 601c, ... 601n 
(where “n” is the last model). Each of the stored models 601a, 
601b, 601c. . . . 601 in may represent a different version of a 
model used by one NE or may represent different versions 
used by different NEs. In the latter case, it should be under 
stood that although NE 1 shown in FIG. 1 is shown as a single 
network element, NE 1 may represent a plurality of network 
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elements (similarly, OSS 7 in FIG. 1 may comprise one or 
more OSSs). For example, the NE model storage subsection 
601 may comprise a stored model for each version of a model 
used by each network element. Similarly, transformation 
model storage Subsection 602 may comprise a plurality of 
stored, transformation models which may represent different 
versions of the same model used to transform changes made 
to network element models into normalized meta-data, etc. 
and/or may represent different transformation models alto 
gether while OSS model storage subsection 603 and meta 
meta data model storage Subsection 604 may each be oper 
able to store a plurality of OSS models/versions or meta-meta 
data models/versions, respectively. 
0019. It should be understood that in this embodiment of 
the present invention, the versions/models stored in the 
respective Subsections represent previously generated ver 
sions or models. 
0020 Generally, once the meta-data library 600 has iden 

tified a portion of one or more of the stored models that are 
affected by the received changes, the meta-data library 600 is 
operable to generate a new version of each stored model 
which is so affected. That is, the meta-data library 600 is 
operable to update one or more models contained in one or 
more of the model storage subsections 601-604 to ensure that 
at any point in time the library 600 contains the most recent 
changes. In one embodiment of the present invention, the 
received changes originate from one or more NES 1 though 
changes may be received from OSS 7, too. In this manner, at 
any point in time meta-data library 600 contains a copy of the 
changes made to the model being used by one or more of the 
NES 1/OSSs 7 as well as a copy of the new model which 
incorporates those changes being used by one or more NES 
1AOSSS 7. 
0021 Not only is the meta-data library 600 capable of 
generating new versions of each stored model affected by the 
received changes, it is also operable to store the received 
changes (e.g., meta-meta-data definitions, meta-data, etc.) 
and those portions which were identified as being affected by 
the received changes. Because of this, the meta-data library 
600 is also operable to generate an audit trail of changes to 
one or more NES 1, OSSs 7, etc., as well as an audit trail of the 
one or more models stored within stored subsections 601-604 
consisting, for example, of the affected portions and any 
Suggested edits or updates carried out. 
0022. Once the meta-data library 600 has generated new 
versions of each stored model which were affected by 
received changes, the meta-data library 600 may be further 
operable to forward one or more of these versions to the 
mediation unit 2 shown in FIG. 1 to enable the mediation unit 
2 to generate one or more forms of normalized meta-meta 
data definitions, meta-data, etc., recognizable by one or more 
of the OSSS 7. 
0023. Because the time period between the reception of 
the changes by the meta-data library 600 and the generation of 
the normalized meta-data may be relatively short, it may be 
said that the generation of the normalized meta-data comes in 
response to the reception of the received changes. 
0024. When new versions of a model are generated, it is 
important to ensure that each new version is consistent with 
one another. For example, it may occur that a number of 
stored models within storage subsections 601-604 are 
affected by received changes, requiring the generation of a 
new version for each of the affected models. It is important to 
ensure that when each of these new versions is generated that 
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they be generated in a consistent manner. Failure to do so may 
render the generated versions unreliable as a model evolves 
over time. 
0025 To help ensure that each new generated version of a 
model remains consistent with one another, the present inven 
tion provides for network meta-data libraries that are operable 
to store one or more common meta-meta-data definitions or 
meta-data which can be used to interpret one or more stored 
models. Referring to FIG. 2, there is shown a common meta 
meta-data definition storage Subsection 612 within test and 
development data storage section 611. In one embodiment of 
the present invention, each new version of a model generated 
by the meta-data library 600 is based on the use of these 
common meta-meta-data definitions. For example, each time 
a new version is created, the meta-data library 600 is operable 
to first retrieve a previous version of a stored model which is 
to be updated from subsections 601-604. The meta-data 
library 600 then interprets this model using the common 
meta-meta-data definitions and meta-data stored in Subsec 
tion 612 to identify those sections of the previous version 
which are affected, for example, by newly received changes. 
Once the affected portions are identified, these portions may 
then be updated, in effect by generating a new version of the 
one or more stored models, also using the common meta 
meta-data definitions. 
0026. Because each of the new versions are generated 
using common meta-meta-data definitions, there is a level of 
assurance that each of the new versions is Substantially simi 
lar or consistent with one another. 

0027. It may occur that a software engineer or network 
operator wishes to make changes to one or more of the NES 1 
using the meta-data library 600. For example, if a number of 
NES 1 need to be programmed with a new version of a model, 
it may be more efficient for a software engineer or network 
operator to make the changes using the meta-data library 600 
than having to implement the changes using each one of the 
NES 1. The common meta-meta-data definitions may be use 
ful in this situation as well. 

0028. In a further embodiment of the present invention, 
meta-data library 600 may be further operable to edit one or 
more stored models within subsections 601-604 using at least 
one or more of the stored common meta-meta-data definitions 
from subsection 612, for example. These edits may also 
include the addition of one or more documentation comments 
to the stored models, the addition of constraint definitions 
(discussed more below) or other model information. 
0029. In yet a further embodiment of the present invention, 
the meta-data library 600 may also be operable to generate 
actual code (or other similar outputs) using the common 
meta-meta-data definitions and meta-data within Subsection 
612. The code which is generated by the meta-data library 600 
may be used for one or more of the NES 1, OSSs 7 and/or 
mediation unit 2. 

0030. As indicated above, and described in more detail in 
co-pending U.S. patent application Ser. No. referred 
to above, the meta-data library 600 is used in conjunction with 
the mediation unit 2 to transform changes, e.g., meta-data or 
meta-meta-data definitions, etc. into normalized meta-data or 
meta-meta-data definitions that can be used by one or more 
OSSs 7 shown in FIG. 1. In one embodiment of the present 
invention, the meta-data library 600 may be used during this 
transformation process as follows. 
0031. Upon receipt of one or more changes to a model, the 
library 600 is operable to link portions of one or more models 
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stored in subsections 601-604 to the received changes. That 
is, the meta-data library 600 may use common meta-meta 
data definitions or meta-data to identify one or more portions 
of models stored within subsections 601-604 that are affected 
by the received changes. Once identified, these portions may 
then be said to be “linked to the received changes. A genera 
tion section 607 or the like may make use of the identity of the 
affected portions to generate one or more maps of Such por 
tions. These portions may be stored within the generation 
section 607 or another section of the meta-data library 600. 
Meta-data library 600 may also use alternative means to iden 
tify those portions of stored models within subsections 601 
604 that are affected by received changes other than by using 
common meta-data. In an alternative embodiment of the 
present invention, the meta-data library 600 is operable to 
identify portions affected by received changes on a meta 
meta-data-definition-by-meta-meta-data-definition basis. Or, 
meta-data library 600 may be further operable to identify the 
portions affected by the received changes on a portion-by 
portion basis. That is, linking may be achieved by identifying 
individual meta-meta-data definition within a model which is 
affected by the received changes or by identifying an entire 
portion which is affected by the received changes. 
0032. The received changes may originate at one or more 
of the NES 1, OSSs 7, etc., or may be manually input by a 
software engineer, network operator or the like. Once the 
affected portions of one or more of the stored models within 
subsections 601-604 have been identified, the meta-data 
library 600 may be further operable to generate one or more 
transformation models using one or more of the generated 
maps. Generation section 607 or the like may be used for this 
purpose. Once the transformation models are generated, one 
or more may then be forwarded on to a mediation unit to 
enable the generation of one or more forms of normalized 
meta-data, etc., recognizable by one or more OSSs. Similar to 
what was stated before, because the generation of this nor 
malized meta-data may follow within a relatively short time 
frame of the receipt of changes by meta-data library 600, it 
can be said that the generation of the normalized meta-data is 
in response to received changes. 
0033 Prior to forwarding the newly generated transforma 
tion models on to a mediation unit, the meta-data library 600 
may be further operable to compare one or more of the newly 
generated models to a model associated with the received 
changes, for example, to a model associated with one or more 
NEs. This comparison is done to ensure that each of the newly 
generated models is Substantially similar or consistent with 
one or more models that are associated with the received 
changes. Said another way, this is done to ensure that any 
changes made to an NE are accurately reflected in any model 
generated by the meta-data library 600. 
0034. If this comparison identifies part of a model (e.g., 
entire portions or individual meta-data) that is different from 
portions of models associated with the received changes (e.g., 
different from portions of a network element model), the 
meta-data library may be further operable to modify the iden 
tified parts to make them substantially similar to the portions 
of the models associated with the received changes. During 
the generation of the new transformation models or during the 
comparison and modification process, the meta-data library 
600 may be further operable to generate one or more docu 
mentation comments associated with one or more of the 
modified parts in order to create an audit trail of modifica 
tions, etc. 
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0035. During the discussion above, it was mentioned that 
meta-data library 600 may be used by a software engineer or 
network operator to make changes to an NE, OSS or media 
tion unit. Practically speaking, changing a model of an NE, 
etc., whilean NE is in operation is difficult to do. Accordingly, 
the present invention provides for meta-data libraries 600 that 
are operable to simulate the operation of one or more models 
used by NES, OSSs without connecting to the one or more 
NES, OSSs to determine whether one or more proposed 
changes to these models can be implemented. For example, 
during non-peak hours, a software engineer or network opera 
tor may access meta-data library 600 using pathway 900 in 
order to forward proposed changes associated with one or 
more of the NEs. Upon receipt of these proposed changes, the 
meta-data library 600 may be operable to generate one or 
more new NE models associated with one or more of the NEs. 
This generation may occur within generation section 607 or 
the like. Thereafter, the meta-data library 600 may be oper 
able to simulate the operation of one or more of the generated, 
network element models, within section 609 for example, to 
determine whether the one or more of the proposed changes 
can be implemented or not. If the simulations are successful, 
then the proposed changes may be implemented in the one or 
more NEs. If the simulations are unsuccessful, then, in all 
practicality, the proposed changes will not be able to be 
implemented within the NEs. 
0036. In yet a further embodiment of the present invention, 
the meta-data library 600 may further be operable to identify 
one or more constraint definitions based on the results of the 
simulations or editing. These constraint definitions are analo 
gous to metes and bounds. They may be used to guide the 
Software engineer or network operator as to what changes 
may, or may not, be implemented within one or more NES, 
OSSs, etc. 
0037 Though these proposed changes may be entered into 
the meta-data library 600 directly by a software engineer or 
network operator, in yet another embodiment of the present 
invention the meta-data library 600 may receive these pro 
posed changes from one or more OSSs. 
0038 Assuming the simulations result in a determination 
that the proposed changes are acceptable, the meta-data 
library 600 may yet be further operable to generate one or 
more transformation models based on the results of the one or 
more simulations. Thus, in addition to modifying the models 
associated with NES, the meta-data library 600 may also take 
this opportunity to generate the transformation models which 
will be needed by a mediation unit to transform changes 
received from these new network element models into nor 
malized meta-meta-data definitions, for example. These 
models may also be generated based on a combination of the 
simulation results and other requirements. 
0039. As was mentioned before, one of the difficulties 
faced by a network operator is that a given network which he 
or she is responsible for may contain a number of NEs made 
by different vendors. It is a substantial, if not extremely dif 
ficult, challenge to ensure that each vendor's NES are recog 
nizable by the OSSs which are a part of the same network. For 
example, each time a network operator decides to add a net 
work element to his or her network, it is desirable to know 
beforehand the model used by the network element. In some 
cases, a vendor may grant a network operator the opportunity 
to test an NE prior to installation. In many cases, the respon 
sibility for testing NEs falls on the manufacturer of the meta 
data library or OSS and not on the network operator. In the 
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latter case, the manufacturer of the OSS or meta-data library 
may be a competitor of the manufacturer or vendor of the NE. 
Reluctantly, a vendor of the NE may grant its competitor 
access to a “test NE but only for a very short period of time 
and only on a limited basis. If such access is granted, the 
manufacturer of the OSS or meta-data library must make 
effective use of the limited time they will have access to the 
test NE. More specifically, when such access is granted, it is 
important to be able to obtain as much information as possible 
about the models used by the NE. The present invention 
provides meta-data libraries which allow this to occur. 
0040. Upon receiving access to a test NE, meta-data librar 
ies of the present invention may be connected to such NES 
using a compiler, such as compiler 5 shown in FIG. 1. To 
verify whether any of the stored models within meta-data 
library 600 are compatible with the model used by the NE, 
meta-data library 600 may be further operable to forward one 
or more test models to one or more test NEs. These test 
models may be stored within a subsection of the test and 
development data storage section 611, Such as Subsection 
613, or may be alternatively stored within the model storage 
section 610, for example, in one of the subsections 601-604. 
0041 After forwarding the one or more test models to one 
or more test NES, the meta-data library 600 may be further 
operable to monitor the operation of one or more models of 
the one or more test NES via pathway 900 or the like. The 
meta-data library 600 may be operable to receive data or 
parameters (collectively “parameters') associated with the 
operation of the one or more models or test NES via pathway 
900 or the like. These parameters may be stored within the test 
and development data storage section 611, for example, 
within subsection 613. Thereafter, the meta-data library 600 
may be operable to analyze these parameters to determine if 
the one or more test NEs were able to effectively use one or 
more of the forwarded test models. If the result of this analysis 
indicates that one or more of the forwarded test models can be 
used by the one or more test NES, then these test models are 
stored within one or more of the storage subsections 601-604 
for later use when a network operator installs a commercial 
version of one of the test NEs in his or her network. If, on the 
other hand, the parameters indicate that one or more of the 
forwarded test models cannot be used by one or more of the 
test NES, then the meta-data library 600 may be further oper 
able to generate one or more next versions of the one or more 
forwarded models based on the parameters. Each next version 
represents a model which, hopefully, can be implemented by 
one or more of the test NEs. This process may continue until 
the meta-data library 600 determines that one of the gener 
ated, next versions may be used by one or more of the test 
NEs. Each time the meta-data library 600 determines that a 
next version of a forwarded model can be used by a test NE, 
this version is stored within a subsection 601-604. 

0042. As indicated above, sometimes a software engineer 
or network operator wishes to be able to actually write code 
for one or more NEs. The meta-data libraries 600 provided by 
the present invention in conjunction with a compiler, such as 
compiler 5 shown in FIG. 1, may be used to generate such 
code and to forward the code to one or more NES, such as NE 
1, for example. It should be understood that meta-data library 
600 can be used to generate code for other elements besides 
NES. 

0043. In yet a further embodiment of the present invention, 
the meta-data library 600 may be operable to generate code 
associated with one or more of the stored models within 
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subsections 601-604 and then forward this code to the com 
piler 5 which then compiles the code and sends it on to one or 
more NES 1. 

0044. In addition to forwarding code on to a compiler, 
meta-data libraries provided by the present invention may 
also be operable to receive models from a compiler. For 
example, if a vendor of a particular NE does not allow access 
to a test network element or the like, the model(s) used by 
commercial versions of the vendor's NE must be determined 
in some other way order to effectively use the NE with an 
already installed library and/or OSS. In an embodiment of the 
present invention, meta-data libraries provided by the present 
invention are further operable to receive one or more com 
piled network element models from a compiler, Such as com 
piler 5. Upon receiving these compiled network element 
models, meta-data libraries provided by the present invention 
may be further operable to interpret or otherwise process the 
received network element models in order to generate new, 
transformation models. The processed network element mod 
els can then be stored within subsection 601 while the new 
transformation models are stored within subsection 602. 
Thereafter, each of these models may be sent to a mediation 
unit, Such as mediation unit 2, to allow the mediation unit 2 to 
transform changes from an NE 1 into normalized meta-data, 
etc. for use by one or more OSSs. 
0045. In yet additional embodiments of the present inven 

tion, the meta-data library 600 may be operable to carry out 
one or more of the features or functions described above 
without first receiving changes from an NE 1. For example, in 
one embodiment of the present invention, the meta-data 
library 600 may be operable to compare one or more of the 
models stored within subsections 601-604 to another of the 
stored versions. Further, the meta-data library 600 may be 
further operable to identify one or more differences based on 
one or more of these comparisons. In this manner, the meta 
data library may compare one version of a model to a Subse 
quent or preceding version or compare one type of model to 
another type of model in order to identify differences and 
similarities. Once these differences or similarities are identi 
fied, the meta-data library 600 may be further operable to 
generate one or more work orders, etc., where each work 
order is associated with one or more of the identified differ 
ences. The work orders may be used by a Software engineer or 
network operator to generate logical instructions used to 
update one or more of compared versions in order to correct 
the differences or otherwise make changes to the versions. 
0046. In addition to version control (otherwise known as 

life cycle management), code generation and compatibility 
testing, meta-data libraries provided by the present invention 
also enable network operators or the like to determine the 
performance of a given combination of NES, mediation units 
and OSSs. This includes, but is not limited to, throughput, 
resource utilization and other performance related metrics. 
0047. The determination of throughput provides the net 
work operator with an idea of how efficiently (i.e., quickly) an 
NE may operate with his or her existing OSSs. This informa 
tion is determined by assessing transformation models and 
test models. It is necessary for a network operator to know 
beforehand what kind of performance he or she could expect 
from a given OSS when a type of NE is added to his or her 
network. 
0048. It may be that a given OSS presently installed in a 
network is only capable of processing a certain Volume of 
normalized meta-data, etc., over a given period of time. This 
Volume of processing, whatever it may be, can be compared 
with the amount of processing required to process complex 
changes which originate from a given NE. Usually, the more 
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complex the changes made to a model of an NE, the more 
complex the normalized meta-meta-data definitions an OSS 
must process. It may occur that a given OSS is not capable of 
processing such complex changes fast enough, and/or cost 
effectively. 
0049 Realizing this, the present invention provides for 
meta-data libraries that are capable of providing performance 
predictions. 
0050. In one embodiment of the present invention, the 
meta-data library 600 is further operable to assigna weighted 
value to one or more transformation models used in trans 
forming received changes into their normalized forms. Each 
of the weighted values may represent a complexity scale 
where a higher weighted value may be associated with a more 
complex, transformation model and a lower weighted value 
may be associated with a less complex, transformation 
model. The assignment of these weighted values may be 
carried out by a comparison or means 605 in conjunction with 
a control section or means 606 or by other equivalent means. 
The assigned weighted values may then be stored within the 
meta-data library 600, for example, within subsection 614 of 
the test and development storage area 611. Thereafter, the 
meta-data library 600 may be further operable to compare one 
or more of these stored weighted values to one or more stored 
performance values, where each performance value is asso 
ciated with one or more types or forms of an OSS. For 
example, an OSS may be assigned a performance value of 5 
out of 10 indicating that it is capable of processing moderately 
complex changes generated by a moderately complex trans 
formation model. This performance value can then be com 
pared against the weighted values to determine how effi 
ciently an OSS can process changes. For example, if a given 
transformation model is assigned a weighted value of 7 and a 
given OSS is assigned a performance value of 5, this would 
indicate that the given OSS is not capable of efficiently (or at 
all) processing more complex changes that may be sent to it 
by a mediation unit. On the other hand, if a given transforma 
tion model is assigned a weighted value of 3, this would 
indicate that the given OSS is capable of processing the less 
complex, transformed normalized model. 
0051 Based on this comparison, the meta-data library 600 

is further operable to generate a performance prediction 
value. For example, meta-data library 600 may generate a 
'go” or “no go” performance prediction or a sliding scale 
where the meta-data library 600 may indicate that the use of 
a given complex transformation model may reduce the pro 
cessing efficiency or capability of a given OSS by a certain 
percentage, for example. 
0052. In the example above, a greater weighted value is 
assigned to a more complex model and a lesser weighted 
value is assigned to a less complex model. It should be under 
stood that these assignments are arbitrary and may be 
reversed in accordance with a specific meta-data library 
design. 
0053. The discussion above has attempted to set forth 
Some examples of the features and functions of meta-data 
libraries provided by the present invention. However, it is the 
claims which follow which provide the metes and bounds of 
the scope of the present invention. 
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9. (canceled) 
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22. A network meta-data library operable to: 
receive at least one or more changes associated with one or 
more models; generate one or more transformation mod 
els associated with the received changes; and 

compare the one or more generated models to one or more 
models associated with the received changes to ensure 
that the one or more generated models are substantially 
similar with the one or more models associated with the 
received changes. 

23. The meta-data library as inclaim 22 further operable to: 
identify parts of the generated models that are different 

from portions of the models associated with the received 
changes; and 

modify the identified parts to make them substantially 
similar to the portions of the models associated with the 
received changes. 

24. The meta-data library as in claim 23 further operable to 
generate one or more documentation comments associated 
with one or more of the modified parts. 
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35. A network meta-data library operable to determine the 

throughput associated with one or more of network elements 
using one or more transformation models. 
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63. A method of comparing network models in a meta-data 

library comprising: 
receiving at least one or more changes associated with one 

or more models; 
generating one or more transformation models associated 

with the received changes; and 
comparing the one or more generated models to one or 
more models associated with the received changes to 
ensure that the one or more generated models are Sub 
stantially similar with the one or more models associated 
with the received changes. 

64. The method as in claim 63 further comprising: 
identifying parts of the generated models that are different 

from portions of the models associated with the received 
changes; and 

modifying the identified parts to make them Substantially 
similar to the portions of the models associated with the 
received changes. 

65. The method as in claim 63 further comprising generat 
ing one or more documentation comments associated with 
one or more of the modified parts. 
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76. A method for determining the throughput associated 

with one or more of network elements, the method compris 
ing using one or more transformation models within a meta 
data library. 
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