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Introduction

Metabula is a specialist provider of intelligent information management, integration and
consolidation solutions. These solutions help to limit and reduce errors, promote consistency
and increase efficiency thereby reducing project costs and times.

In particular, Metabula has specific competences in object-oriented representations, data
modelling and mapping. This applies to standard and industry modelling techniques such as
UML, ISO STEP representations and Application Protocol (AP)-models e.g. Oil / Gas,
Telecoms, Shipping, Defence, Aerospace.

These capabilities have been applied to the telecoms industry where Metabula has focused
upon the representation and management of the NGOSS Shared Information and Data Model
(SID) model and comparison with client specific information models known as Shared
Information Specifications (SIS).

There are however a number of challenges for organisations wishing to adopt the NGOSS
standards and the SID in particular. This can vary from lack of a clear understanding of the
organisation’s current information models to absence of access to NGOSS knowledgeable
resources.

Metabula believes that it is able to provide significant benefits in facilitating the adoption of
the NGOSS (and the SID in particular) through its solutions and approaches. These include
bringing together existing client systems and their respective data models into a single
information model (if it is not already available), auditing the existing data usage, and even to
present data directly from the source systems according to the SID model.

This provides an extremely powerful solution for those clients wanting to accelerate their
adoption of the industry standard NGOSS SID model as well as understand, manage, and
compare and map their business information model (an SIS) to the SID.

These capabilities are described further in the remainder of this paper and are supported by
another paper from Metabula on ‘Assessing SID Compatibility’.

Scenario

The particular scenario chosen utilises the SID Phase 5 model and a System Y in Company X
where there are a variety of data tables constituting a data model.

The primary focus of the system is Subscribers and Equipment and how these asset groups are
related. In particular there are three tables, DEM_SUBSCRIBER, DEM_SUBSEQUIP and
DEM_EQUIPMENT. Although there are no joins between these tables in the database(s) it
has been determined that there are links which can be held in the DataBridge system without
affecting the source systems or their description.
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Figure 1 SystemY data
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The Products

The solution described in this paper is implemented around a model repository that can hold
both information and data models as shown in Figure 2. This repository will also contain the
maps that link the SIS information model to the underlying physical data sources and any
maps between the SIS and the SID.

Data exposed through

Data exposed

through SID entities SECTIES

Information
models
N 1 —
XMI SID ABEs SIS SubModels

for compliant
entities

é Mappings
(physical, literal, functional)

Data models

[ — | —
Physical Vault Definitions
- [AE—

B

Figure 2 Information model repository

Datastores

The Metabula solution utilises a variety of Metabula’s products. The DataBridge product is
used as the information model repository and is able to present the views on the SIS, SID, and
SID extensions models. These views are then used by the Datanomic DataClean and
DataAudit products to perform the overlap analysis and proposed matching with the results
being loaded back into the DataBridge product.

However the DataBridge product can also act as an EII engine that is driven by three sets of
model data —

e data models — defining the schema and location of external data sources
¢ information models — defining the entities to be exposed as “views”
® maps — linkages between data and information models.
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This means that if the data models and maps have been linked to real external data sources
then DataBridge will be able to present actual “instance” data “as” SID or SIS instances
according to their particular entity type. This is represented in Figure 2 by the data “clouds”.
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The Process

The process of generating the solution requires the following steps —
1. Importing the SID information model
2. Loading the SIS information model
a. Importing an existing SIS model
b. Defining the SIS model from data models
c. Representing the SIS model as subset of SID (based upon mapping data
models to SID)
d. Creating the SIS model from scratch
Mapping data models into SIS model
4. Testing the SIS information model against data source samples
a. Validating the data model usage with real data
b. Validating the information model
5. Mapping the SIS to SID
a. Use of NGOSS Compliance levels
b. Use of NGOSS Compatibility testing
6. Exposing data from source systems as SID data
7. Export definitions for comparison and use by other tools

e

The process is “mapped” against the key data structures in
Figure 3 and described in more detail in the following sections.
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1. Import the SID information model

The first stage is to import the SID Aggregate Business Entities (ABEs) into the system using
the Phase 5 XMI file.

The model is loaded into the system’s Schema Management tool, Q-Schema as shown in
Figure 4.
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Figure 4 Q-Schema with SID Model

It should be noted however that the system will typically be pre-loaded with the SID
information model before the start of any project.

2. Loading the SIS information model

This stage creates the client’s information model i.e. the SIS model within the system. The
client may already have an explicit information model or may need assistance in creating one
from a set of data (or implementation) models.

2a. Importing an existing SIS model

It is possible that the organisation already has an information model representing the system
to be modelled. In this case, the information model (i.e. SIS) can be loaded directly into the
system. This is typically achieved through the use of XMI data files which are the
representation of UML in XML according to a particular XML Schema.

The XMI files are loaded into the system using Q-Schema (see Figure 5). It supports import
from a variety of XMI formats corresponding to different versions of UML.
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5 0Schema - [Information Model (Nov. 1995)]
OB Fle Edt Actions view

[Subciasscs = |@ | &[5 2|

window Help

x [ Mount Points ~ x
& oot =1 Top Attribute
=@ System Models o decourt Mame [ value
8 svstem workdlows 1 < Repair Activity Name receivedTime
=@ SID Phase 5 model-13082004 -~} Service Classes
=-@F 1TU-T %750 +~} Contact Owner PETS Schema Owner
y # rouble Report Format Definition ] 'omposition ¥hole
Information Maodel (Mov, 1995) < Trouble R tF ik Difiniti c P _-t- Whol
Enumeratorvalues =<} Trouble Report Loib e
Attribute Class Trouble Report
meTabula extensions £1% troubleType
1% troublsFoun Attribute Type Date
A sy Is Indexed Mo
ne
Walue Qwner world
$1# managedObject Representation Date
A, troubleReportld Attribute Mask
A troubleReportstatus attribute Width 0
A, troublsReportstatusTime Attribute Interfaces 1]
1% additionalTroubleInfoList O“"E"‘dﬁsl
¥ =<} Provider Trouble Report Lo Cyicies Ho
=<} Telecommunications Trouble Report rocevediine,
h P Link Reverse
+-<} Trouble History Record Default Arc
+ -} Log Record
<} Log
+ =<} Discriminator
#-B Premises Address
+- B Service Alias
# B PersonReach
& J® Trouble Location
® ObjectInstance
+- 1B Autharization
B Escalation x
- Time Interval ’;
+ 1B Commitment Time
7B Trouble Report Change Denial v

Ready

Figure 5 Q-Schema with SIS Model
Once the model is loaded then it can be viewed, managed, and exchanged as required.

2b. Defining the SIS model from data models

If the organisation does not have an information model then in this approach one needs to be
generated. The information model is used as an interim staging post on the way to the SID.
This means that the SIS can be fully defined or alternatively just treated as if it were only a
virtual model.

This approach utilises the data models for the existing applications as the basis for generating
the information model. The data models i.e. the schema for the applications are loaded into
the physical tables section of the system.

This is shown in the Constructor view in Figure 6 where the three panes represent the
following components

a. Top Pane — SIS model

b. Bottom Pane — data models

c. Middle Pane — mappings between the data models and information model
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Figure 6 DataBridge Constructor UI

The description of how the mapping between data and information models is created is
covered in stage 3 - Mapping data models into SIS model.

The data models can be loaded into the system in a variety of ways. These include connecting
directly to the source itself if it is a suitable format such as relational database, Excel-file, or
flat-file. In a number of cases, e.g. SAP or other applications with large numbers of tables this
approach is not appropriate as the data available directly is meaningless in a business sense.
The approach in this case is to connect through an application interface which presents a
business level representation of the application’s data (and model). The interface can be
presented as XML, web services or even COM.

Once the data models have been loaded, then the process of generating the information model
can be started. Each of the classes and attributes (as well as specialisations and
generalisations) can be created manually, or by dragging an item from the physical (i.e. data
models) section over to the logical (i.e. information model) section. This results in a direct
representational copy of the item in the physical layer being created in the logical layer. Once
this has been created then it can be modified, renamed etc.

As examples, Figure 7 and Figure 8 show the creation of a logical class as a direct
representation of the DEM_EQUIPMENT table in the physical layer and the creation of a
Quantity attribute directly from a DEM_SUBSEQUIP table. It should also be noted that a join
has been created between the physical tables DEM_EQUIPMENT and DEM_SUBSEQUIP
which does not actually exist in source systems.

©Metabula Ltd 2005 11



etabula

Metabula DataBridge Constructor gical Classes - DEM_EQUIPMEN

& File wiew Logical Physical Window Help -8 x
BEB[Y 0 ER EEEE A ewhm oA FlEE®
* ~
NGDSS_Demo -
= DEM_EQUIPMENT =
= & NGDSS_Demo
=B DEM_EQUIPMENT Name [ oLE 0B Type [ Primary Source [ Class A
= BIL DBl String (DBTYPE_WSTR)  SubscSys':DEM_EQUIPMENT EIL DEM_EQUIPMENT
o=c Bc String (DBTYPE_WSTR)  SubscSysV:DEM_EQUIPMENT.C DEM_EQUIPVENT
= DEFALLT_DEPOSIT EIDEFALL... String (DBTYPE_WSTR)  SubscSysY:DEM_EQUIPMENT DEFALILT_DEPCSIT  DEM_EQUIPMENT L
o SEQU String (DETYPE_WSTR)  SubscSysV:DEM_EQUIPMENT EQUI DEM_EQUIPMENT
- EQUIRD, CEQUIPID  String (DBTYPE_WSTR)  SubscSysY:DEM_EQUIPMENT.EQUIPID DEM_EQUIPVENT
& IEEU‘PNAME EIEQUIPN...  String (DBTYPE_WSTR)  SubscSysY:DEM_EQUIPMENT.EQUIPNAME DEM_EGUIPVENT
=11 o (DETYPF WSTRY 5 \DEW EQIIPMENT T DEM_FCLIPMENT &
© MAXATY H
o5 )
o9 i v
o 52 < >
© SHORTDATE = =

+ @ DB_Telecoms
= @ Subscyst
i

DEM_EQUIPMENT
DEM_SUBSCRIBER
DEM_SUBSEQUIP

|OLEDEType | Typelnfe
DEIL DBTYPE_WSTR. String

Bc CETYPE_WSTR  String

'O DEFAULT_DEPOSIT DBTYPE_WSTR. String B
DEQUI DBTYPE_WSTR String

CEQUIFID CETYPE_WSTR  String

'O EGUIPNAME DBTYPE_WSTR. String v
< | ¥

=

Physical workspace area

Figure 7 Create logical class

=-[E DEM_SUBSCRIBER

! I FEEE Q v he B =lEET
x ~
e Lo = DEM_EQUIPMENT
g s NGOSS_Demo ~ T
= B DEM_EQUIPMENT | Name [ oLE DB Type: [ Primary Source [ Class ~
o Bl CEQUIPN... String (DBTVPE_WSTR)  Subscsyst:DEM_EQUIPMENT. EQUIPNAVE DEM_EQUIPMENT
. op String (DBTVPE_WSTR)  Subscsysv:DEM_EQUIPMENT,L DEM_EQUIPMENT
03 DEFAULT_DEPOSI OIMAXQTY  String (DETYPE_WSTR)  SubscSysY:DEM_EQUIFMENT MAXQTY DEM_EQUIFMENT
= EQu o5 String (DETVPE_WSTR)  SubscSys¥:DEM_EQUIPMENT.S DEM_EQUIPMENT
oo EEEJEEAME =1 String (DBTVPE_WSTR)  Subscsys¥:DEM_EQUIPMENT.S1 DEM_EQUIPMENT
= o5 String (DBTVPE_WSTR)  SubscSys® DEM_EQUIPMENT.52 DEM_EQUIPMENT
e e ESHORTD String (DBTVPE_WSTR) _ SubscSys¥:DEM_EQUIPMENT. SHORTDATE QUIPMENT L
0 QUANTITY bl
os T
o5 H v
o 52 vl |e e 5
S | =
B @ SubscSysy = =
e DEM_EQUIPMENT ' |

« [ DEM_SUBSEUIP |
el EHERT Fieid |olEDBTye | Type o
=
i — DOTMRENSTR QBIL DBTYPE_WSTR String
= NGO DETIEECYOTR. ac DETYPE_WSTR String
.- ORDOTY; ERTTPERWOTR: D DEFALLT_DEPOSIT DETYPE_WSTR String. =
= QUANTITY, DATYEE WoTR B SEqur DETYPE_WSTR  String
S 2 LBTTEEWOTR DEQUIFID DETYPE_WSTR String
SEQHO CRTYRE_WSTR () M O EQUIPNAME DETYRE_WSTR  String @
£ J 3 < @

I

visual Mapping Workspace

ical field
A fully populated class hierarchy can therefore be created as required to generate a

representation of the important information entities and their properties in the information
model.

The full details for this capability and its operation can be found in the appropriate product
manual.

2c. Representing the SIS model as a subset of the SID

An alternative, where the organisation has a limited number of existing systems or where
there are no distinguishable data models, is to utilise the SID directly.
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This approach removes any requirement to map the SID to the SIS as this is already done.
However it does mean that any existing systems will have to be directly mapped into the SID.

2d. Creating the SIS model from scratch

A final alternative is to manually create the information model in the system (using Q-
Schema). This is achieved through the use of the toolbox which allows for creation of
individual entities, attributes, models etc.

3. Mapping data models into SIS model

The task of mapping the data models into the SIS model can be complex. It is essential
otherwise there is a complete disconnect between the data and information representations.

The Constructor application as shown in Figure 6 has a mapping layer. The mapping layer
holds the maps between the physical space (i.e. data models) and the logical space (i.e.
information model).

In the case where the information model was generated from the data models then the
mappings, or a large majority of the mappings will have already been created.

In the other cases the mappings will need to be created manually. This can only be achieved
by having a good understanding of how fields in the data models relate to attributes in the
information model. In a simple case where there is a direct mapping, the relevant field in the
physical table can be mapped to the correct attribute in the logical layer (as in Figure 8). The
alternative, as shown in Figure 9, is to create more sophisticated mappings with functions,
operations, or literals which can also combine a variety of fields.
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Figure 9 Create mappings

The resulting mappings are executed as SQL. Whenever a query is made for data according to
the information model this query is deconstructed into queries into each of the source
systems.
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It is recognised that a more sophisticated mapping capability might be required in particular
situations. A full mapping environment and language is available separately but it does
require that all the source data is held locally in the system and the target data is then also
generated locally. This is a different approach, but is necessary in particular cases.

4. Testing the SIS information model against data source samples

Once the SIS model has been created and a mapping to the data models generated it is
appropriate to test the information model against the data residing in the sources. This is easy
to achieve as the DataBridge system exposes two interfaces — OLEDB and XML and allows
for the following tests

4a. Validating the data model usage with real data

Although the data should be validated and its quality certified, it is highly likely that the data
quality of most of the source systems will be low. In addition, it is probable that there will be
discrepancies between the data typing in the model (e.g. Integer, String) and the types of the
actual data itself i.e. a phone number field which is expected to be numeric might contain text
such as (UK) or a company name.

A tool in the Metabula suite (from Datanomic) allows for the auditing of data sources (as well
as the auditing of the data generated from the information model). This is shown in Figure 10
and can perform standard and bespoke auditing tests on the sources to provide indications of
typing usage, data patterns, likely key fields etc.
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Figure 10 Audit data and information sources

This step could also be undertaken at the start of the whole process if the information model
(i.e. SIS) is to be created from the data models. This provides an easy to understand analysis
of the data, its actual use, and anomalies. These can then be used in constructing the
identifiers, important fields, and classifications in the information model(s).
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4b. Validating the information model

The importance of validating the information model representation should not be
underestimated. The mappings from the data models into the information model allow data to
be presented as if it were data native to the information model. Using this mechanism the
types, values and validity of the mappings themselves can be tested on an ad-hoc or formal
basis as required.

It should be noted that this capability allows for an evolutionary approach where class
specialisations are created as data groupings are identified, and enhanced mappings created as
increased understanding of the nature of the data is gained.

5. Mapping the SIS to SID

The step of mapping the SIS to the SID is covered in the related ‘Assessing SID
Compatibility’ paper and is not repeated here. However two related areas are discussed
briefly.

5a. Use of NGOSS Compliance levels

The NGOSS Compliance levels define a grading standard for the level of matching between
an SIS and the SID. The levels are oriented around identifying the compatibility at class and
attribute level.

5b. Use of NGOSS Compatibility testing

The result of performing an NGOSS compatibility testing task is to ascertain the NGOSS
Compliance level. The task of mapping the SIS or aspects of the SIS, to the SID means that
the effort required to perform the NGOSS compatibility testing is dramatically reduced. This
is because a set of the entities which match across the systems is already available.

6. Exposing data from source systems as SID data

Once a mapping from the SIS to the SID has been created, which includes entities (i.e.
classes) and attributes then this information can be made available through the DataBridge
system.
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Figure 11 SIS to SID representation

In Figure 11, the Subscriber entity in the SIS has been loaded back in to the DataBridge
system so that it appears as a physical system. It can then be mapped into the Customer entity
in the SID. The class and attribute mapping is generated as a result of matching between the
SIS and the SID.

The result of this mapping is that is the SID is mapped to the SIS and the SIS to the data
models. Thus data from the source systems can be presented through the system as SID-
compliant data.

7. Export definitions for comparison and use by other tools

All the information held in the system is held as data and meta-data and can therefore be
exposed from the system as required for use in a variety of external systems. This might be
for subsequent analysis or even for use in the definition of maps and structures to aid in the
deployment of NGOSS compliant exchange environments.
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Figure 12 Export XML
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The data exported depends upon the required usage, be it for comparison, be it for use in other
applications etc. The format of the export can be defined also but is expected to be XML-
based with the schema depending upon the requirements.

Summary

Metabula believes that the process described could provide significant benefit in the area of
facilitating the adoption of the NGOSS SID. The ability to automate and electronically
document the process is extremely powerful, but it also means that the resulting information
models can be used to present SIS data and information according to the SID models as well
as make the models available for use in other tools and subsequent phases.
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