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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 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 SID model and comparison with
client specific SIS models.

The ability to compare SID and SIS information models allows NGOSS compatibility testing.
to be performed. However in addition Metabula is able to generate a complete representation
of the SIS in the language of the SID. This is achieved by matching the “same” entities in the
SID and SIS and then generating extensions to the SID to handle those SIS entities not yet
supported in the SID.

Metabula believes that this provides an extremely powerful solution for those clients wanting
to understand, manage, and compare their business information model (an SIS) and the
industry standard NGOSS SID model.

NGOSS Compliance Testing Strategy

The focus of the NGOSS Compliance Testing Strategy Technical Specification (TM50A) is to
specify what information should collected by a client and how it should be analysed to
generate a set of compliance metrics. TM50A does not consider how information should be
collected by a client. In the arena of data modelling, this “how” frequently equates to
“manual labour”.

One of the NGOSS compliance metrics is generated by comparing the client’s information
models with the SID ABEs.

The objective of this SID compliance metric is to quantify the degree of commonality
between:

e the Shared Information Specification (SIS) provided by the client

e the SID ABEs provided by TMF.

A key part of the compliance process is the SID Entity test (NGCTSIDO02). This test identifies
which SID entities are present in the SIS. The client must submit a mapping specification
table for this test that lists the matches between SID and SIS class-attribute pairs.

Scenario

The particular scenario chosen utilises the SID Phase 5 model, and the ITU-T X.790 as the
SIS model

The ITU-T X.790 “deals with the management of malfunctions (“troubles”) in systems and
communication networks. It lists trouble administration functions of fault management that
facilitate interaction between customer and service provider in the case of a trouble.”'

! http://www.hpovua.org/PUBLICATIONS/PROCEEDINGS/6_HPOVUAWS/Papers/langer_nerb.pdf
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The ITU-T X.790 model “defines a report format that allows the customer to track the trouble
resolution process within the service provider. The report format is modeled using an abstract

super-class called Trouble Report (TR) and two derived classes called Telecommunication
Trouble Report (TTR) and Provider Trouble Report (PTR).”
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The Approach

The approach undertaken by Metabula is based upon the following main stages
1. Detailed analysis of the overlap between the SID and SIS information models.
2. Identification of the “same” entities in the SID and SIS through matching
3. Linking of the SIS entities to their matched SID entities and creation of SID
extensions

Once all the stages have been completed then the resulting system can be used in a variety of
different ways such as to generate the compatibility mapping specifications as defined in
TMS50A, or even possibly to present instance data according to these models.

Each of these stages of the process is considered in more detail later, however a couple of
generic aspects are considered first.

Extensions and Wrappers

The standard mechanism to enhance an industry standard model to support specific business
details is through the use of Wrappers and Extensions.

SIIy Extension

Figure 1 SID Extensions and Wrappers

An extension or wrapper is used to extend the standard model; an example of an extension
would be to represent a specialisation of an entity in the standard; an example of a wrapper
would be to add a property to all entities of a particular type in the standard.

Overlap analysis
The analysis of the SID and SIS information models will have to categorise the entities into
three sets:

e Entities in the SID but not “identified” within the SIS (Set X)

e Entities in the SIS but not “identified” within the SID (Set Y)

¢ Entities which are in some way identified within the SIS and SID (Set Z)

These three sets can, unsurprisingly be presented as in Figure 2.
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.
Y

Not covered by SIS ' Not covered by SID
Degree of overlap

Figure 2 Categories of model overlap

The assumption has been made that the SIS and SID are information models rather than
implementation or data models as the comparison must be made between semantically
equivalent models.

The entities of interest for comparing the SIS and SID are sets Y and Z. It is unlikely that any
SIS will cover all the SID domains; it is more to be expected that an SIS will relate to a few
SID domains.

The items in Set Y can be handled fairly easily — they are those entities with no “overlap”
between the SID and SIS. A SID extension entity representing the SIS entity can be created
and a link created.

The items in Set Z are those which overlap to some extent and it is in the area of the overlap
where there is the possibility or potential for “matching” entities from within the SIS and
entities from within the SID.

The strategy is to identify everything in the SIS as being in Set Y or Z, where items in Set Y
are those SIS entities which are deemed to have no overlap with the SID.

There are various degrees of overlap which can be identified in Set Z. An example is the
following three categories:
I. Members match completely on class, attribute and relationship
II. Members match completely on class and attribute but not on relationship
III. Members match on class but not completely on attribute or relationship.

However there are a number of points to note including

e Not all the attributes in the SID are mandatory, in that some are optional.

e Matching on relationships is probably rather difficult due to foreign key handling, in
addition to the difficulty in handling cardinality

e Relationship conformance is not included in the SID conformance criteria as it is
assumed that fundamental relationships already exist between the entities

e [t is assumed currently that containerisation is not used in the tests for matching and
conformance selection. This is something that may be considered for the future.

e [t is likely at this stage that no distinction (weighting) will be applied between

relationship types —
o generalization
o specialization
o composition
o aggregation
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o association

Thus the activity of performing the overlap analysis will generate the Y and Z sets of data
which can then be used to complete the process. The current solution focuses upon matching
by class characteristics but will be extended shortly to include attributes and relationships.

Matching

The activity of matching is applying rules, techniques and tools to a set of data to attempt to
identify “candidates” for being considered to be the “same” item.

The data is often manipulated from its original format to include phonetic and other
representations, these fields there then used as “match key” fields. A particular example of
this is standardisation to reflect naming conventions in the SID.

Additional “scorer” fields such as number of attributes on the entity, name etc. are then
combined to generate a score value. The “scores” for each “match keyed” item are then
compared and candidate entity matches are identified. These can then be manually verified
and refined if required before being used as actual entity matches.

©Metabula Ltd 2005 8
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The Process

The process of generating the solution requires the following steps —

1. Importing the SID information model

2. Defining/Importing the SIS information model

3. Exposing the information models

a. Testing the SIS information model against data source samples

4. Normalizing models to produce a “flattened” representation

5. Define transformation “rules” to remove noise and standardize it to the SID naming
conventions

6. Transform the information models

7. Creating the criteria for matching the transformed SIS model against the normalized
SID model.

8. Generating the list of potential match candidates.

9. Selection of those candidates with required degree of matching confidence

10. Tag the associated entities in the SID and SIS models

11. Create SID extension for all “unmatched” SIS entities

12. Export definitions for comparison and use by other tools

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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Figure 3 The mapping process
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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 pre-loaded with the SID information
model before the start of any project.

2. Define 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.

©Metabula Ltd 2005 10



il 0Schema - [Information Model (Nov. 1995)]

A etabula

R Fle Edit Actions view |- window  Help
Sub classes  x ’Eﬂ L3 2 7@
x |5 Mount Painks ~ x
-+ root = Top Attibute
@ System Models -~ Account Sme T
& svstem workFlows < Repsir Activity Name veceivedTime
= @ 51D Phase 5 model- 13082004 # < Service Classes
= @ mU-TR. 790 + <} Contact Cwner PETS Schema Cwner
Information Model (Hov.1995) + <} Trouble Report Format Definition Composition Whole
Enumerataryaluss =<} Trouble Report Destrphon
e 14 troubleType Attribute Class Trouble Report
Attribute Type Date
41 troubleFound
Is Indexed Mo
e Walue Owner world
1t managedObject Representation Date
A, troublsRsportld Attribute Mask.
A troubleReportStatus Atkribute Width ]
A troubleReportstatusTime Attribute Interfaces a
14 additionalTroubleInfoList Overrides
-~ Provider Trauble Report A e Mo
X receivedTime
#--¢} Telecommunications Trouble Report s
# <} Trouble Histary Record Default Arc
¥ =<} Log Record
<} Log
+ -~} Discriminator
# - Premises Address
# W Service Alias
1 Persan Rearh iy
#-“B Trouble Location
B ObjectInstance
# 1 Authorization
‘B Escalation x
@ Time Interval F
# - Commitment Time
| B Trouble Repart Change Denial -
Ready

Figure 5 Q-Schema with SIS Model

The SIS model can then be loaded directly into the system if it can be represented as an XMI
file. The tool used is Q-Schema (see Figure 5). It supports import from a variety of XMI
formats corresponding to different versions of UML.

The alternative is to manually create the 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. Exposing the information models

The full models loaded into the system are not required for the comparison and extensions.
Therefore only those entities required are exposed for evaluation. This is performed using the
DataBridge tool.
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Figure 6 DataBridge
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The DataBridge system itself exposes two interfaces — OLEDB and XML which allows
access to the models, and any data.

3a. Test the SIS information model

As an optional step, it is also possible to utilise the DataBridge system to link the SIS
information model to the underlying system data models.

This is conceptually represented in the three panes in the Constructor view which are
a. Top Pane — SIS model
b. Bottom Pane — data models
c. Middle Pane — mappings between the data and information models

The data models are loaded directly by connecting to the relevant source. The mappings are
defined manually using rules. The result is the ability to review a set of sample data from the
source systems through the relevant Information Model.

4. Normalizing models to produce a “flattened” representation

This stage extracts the SID and SIS information models from DataBridge into a normalized
format. This is achieved by using the OLEDB interface to access a schema-oriented
representation of the information held within DataBridge.

=@ Databridge

=-%F MIDICTIONARY
=455 Tables
H-E MTD_MODELS
vl-[E MTD_FIELDS
=-Ef MTD_CLASSES

: TABLE_CATALOG

TABLE_SCHEMA —
TABLE_MAME ——
DESCRIPTION —
CONTACT
EMAIL
#-[#F] 2 TELEPHOME
-] Views
Figure 7 Normalized data access

This flattened data representation is shown in Figure 8, and will then be populated and used
for the comparison and matching by adaptation and mapping.

TABLE_CATALOG [ TABLE_SCHEMA [ TABLE_NAME [DESCRIPTION [CONTACT

metabula Eniities ‘AddressContactHedumAcls 16491 Aduinisiratar
metabula Entities AnyEntity 16452 Administrator
metabuls Eniities BoundingYolumeFlepresentation 16493 Administrstor
metabuls Eniities Representatian 16494 Adrinistrator
metabula Eniities Lacatianldentification 16435 Adminisirator
metabula Entities Place 16456 Administrator
metabuls Eniities FlacePattyRolefssoc 16497 Administrstor
metabuls GeographicAddress | Geographichddress 16528 Adrinistrtor
metabula GeogaphicAddiess | AbstactGeographichddiess 18529 Adinisirator
metabuls Geogiaphiciddiess | Fropertybddhessssociation 16530 Administrator
metabuls GeographicAddiess | PropenySubAddress 16531 Adinistator
metabula GeographicAddiess | GeographicSubbddress 16532 Adinistrator
metabula Geographichddiess UrthanPropertybddiess 1R533 Administrator
metabuls GeographicAdciess | UrbanFropertySubbddiess 16534 Administrator
metabuls GeopraphicAddiess  PostalDeliverphddiess 16535 Adrinistator
metabula GeographicAddress | Logicaliddriess 16536 Adinistrator
metabula Geographichddiess AmericarPropertysddress 1R537 Administrator

Figure 8 Normalized data values

©Metabula Ltd 2005 12



Ie’rqbulq

5. Define transformation “rules”

A three-phase process is applied to transform the native SIS entities (nSIS) to transformed SIS
entities (tSIS). This same transformation process is also applied to the SID entities to ensure
commonality of language for comparison and matching.

The three phases decompose the name into component parts, remove noise and standardize
the values to the SID naming conventions. This is handled by a data quality cleansing
product, Datanomic Clean and in more detail the phases are —
1. Atomisation — decompose composite name structures down into one name
substructures.

e Typically SIS classes would attempt to be mapped to SID classes, SIS
attributes to SID attributes, however SIS attributes would also attempt to be
mapped to SID classes

2. Standardize the nSIS data by applying SID naming conventions e.g. no spaces,
hyphens, underscores.

e This “Standardization” creates consistency of content between the models at
a syntactic level.

3. Apply dictionary lookups to identify known synonyms to nSIS entities

e e.g. noOf -> numberOf, and id -> identifier.

® Dictionaries create consistency of content between the models at a more
semantic level.

e Itis important that these dictionaries are actively grown over time as new SIS
entities are analysed.

Datanomic Clean (a product resold by Metabula) transforms source entities via network of
processors (as in Figure 9) to one or many targets. These processors provide the parsing,
standardization and lookup functionality needed for the three phases of the SIS transformation
process.

Processor Palette L #|

[rata typing I 20 I Logic and mathsl b ap I Pattemsz
Tahble matching I Text comparizon [fuzzy] I Text manipulation
Arrays I Contact details [CRR) I Custom: nrbUtilities
Phonetics I Regular exprezzionz I SHL Standardization

| Standardise using resource File |

Figure 9 Processor Palette

The processors are applied individually or sequentially from the source fields to achieve the
required target results. This is shown in Figure 10 where a number of processors have been
applied
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Figure 10 Define transformation rules

6. Transform the information models

This stage executes the transformations defined in the previous stage. The output is a fully
populated data set which has been standardised and de-noised with aliases generated and any
dictionary lookups performed.
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Figure 11 Transformed data

7. Create matching criteria

This step requires the creation of the criteria for matching the transformed SIS model against
the normalized SID model.

The two input sources, nSID and tSIS are compared by applying comparing and matching
capabilities contained within the Datalnspector component of the system (see Figure 12).
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There are thiee ways to do ;I
matching with this tool [1]
Beginner - start with
connections dialog and then use
the "Prey-Next" buttons to be
led through a standard route.[2]
Intermediate - define the match
process by following the
workflow then hit "Execute” 3]
Advanced - make your way by
selecting options directly from
the TabPage set.

Figure 12 Datalnspector UI

A three phase match process is applied —

i. Generation of (abstract) matchkey values from one or more entity fields

ii. Matching of entities on matchkey values
iii. Scoring of entities on non matchkey values

Matchkey values will be constructed from model-class pairs.

Three types of match algorithm will be applied — exact, phonetic and n-gram. Matches will be
scored using a simple edit measure. The match process will be applied at the class, attribute

and relationship level.

i. Generation of matchkey values

The matchkeys are defined by selecting a collection of data columns from the SIS and SID

representations as being match keys.

3} Metabula Inspector

File Roadmap Connect Prepare Link Score Execute Inspect Help

Definition | Inspection | Camy forward | Categorise matches | Conrection | Execution | Score crteria | Score fields |

Aggiegate fisld 1 | Aggregatefieid 2 | [Match fields | Matcheiteria | Measure selection | Configure matchkep generators |

Select left columns Select right columns

ahslracled-entilé-name abstracted-entilé-name Confiim
D [[=] MNext >>

owning-package

owning-package

pattemed-entity-name pattemed-entity-name
FID FID ey

rav-entitp-name ravy-entity-nanme:
standardized-entitv-name

standardized-enti-name:

Figure 13 Match key fields
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The criteria for matching is then defined based upon the selected fields.

ii. Matching
The matching process itself defines the categories of matching based upon the matchkey

fields selected. In this case there are defined to be four levels of matching which vary from
Complete if both fields match, to None if neither field match.

3 Metabula Inspector

File Roadmap Conmect Prepare Link Score Execute Inspect Help

Defiritior1 | Inspection | Camy forwand | [ Categorise matches | Connection | Exseution | Scorecriteria | Soore fislds |
Aggregate field 1 | Agaregatelield 2 | Matchifields | Matchoriteria | Measure selection | Configure matchkey generators |

Categary | alias-entity-name | standardized-enti Confirm
Complete Malch Haich

Partiall Match NohMatch Nent >
Partial2 MoMatch Match

Nane Hokatch Notatch <« Prew

Figure 14 Matching
The candidates generated by the matching process are divided into these four categories.

iii. Scoring
The scoring of each candidate is performed by comparing values for non-matchkey fields held

within the structures. As shown in Figure 15, the raw-entity-name has been used for
comparing the nSID (left hand) and tSIS (right hand) model values.

¥ Metabula Inspector

File Roadmap Conmect Prepare Link Score Execute Inspect Help

Definition | Inspection | Cany foward | Categorise matches | Connestion | Evecution | Score ciiteria | [[Seore fisids |
Agaregate field 1 | Aggregate figld 2 ‘ Match fields | Match criteria ‘ Measure selection | Canfigure matchkey generatars |

Select left columns Select right columns

abstracted-entity-hame abstracted-entity-name Canfirm
aliaz-entity-name aliaz-entity-narme

o] Lo Mt >3
owning-package owning-package

patterned-entity-narme patterned-entity-name

D FID << Prey

11
standardized-entily-name standardized-enlity-name

Figure 15 Scoring fields

The actual scoring criteria used are as defined in Figure 16. In this case the EditDistance
metric is used to identify how different the candidates are in character terms.
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3 Metabula Inspector
File Roadmap Comnect Frepare Lik Score Execute Inspect Help

Definiion | Inspection | Camy forward | Categorise matches | Correction | Execution | [Score citeria | Score fields |
Agmegste field 1 | Aogregste fisld 2 | Match fields | Match crteria | Measurs selection | Configure matchkey gensrstors |

Confirm

[ [ -
1aw-entity-nan | EdiDistance  ran-entity-name
Mext >>

<< Prev

Figure 16 Scoring criteria

8. Generate match candidates
This stage generates the various candidates for matches between the SID and the SIS
information models by executing the inspection.

il X Metabula Inspector
Fle Roadmap Commect Prepars Llink Score Execute Inspect Help

Defritior | Irspection | Camyfoward | Categarise matches | Cornection | [Execution | Seore citeria | Seore fislds |
sogegate fisld 1 | Aggregate field 2 | Matchfields | Match criteria | Measue selection | Corfigue matchkey gensrators |

Working datastore connection Create
< Matchkeys

|Provide|:M\crosolt.Jet.DLEDB.4.U;Dala Saource=C:A\Dacuments and SettingsiMigel\My C
Create match

Select working datastare [ Single Transaction candidates

Scors
matches
Configuie matchkey generators Edi distance imit =
i n Inspsct
Configure scare metrics EDR firit 110 o
Configue seare thresholds LCString it 18]

Tolail Hmatchkeys=565._ . TofalAH malchkeys =65

e i

Inspect
matches

Fofafmaich candidales =18

Totafmafches =2

Figure 17 Execute inspection

The match candidates are created by running the matching criteria defined in the previous step
and the candidates are ranked by score.
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3 Metabula Inspector

Fle Roadmap Comnect Prepare Llink Store Execute Inspect Help

Defirition | Inspection ‘ Carry fonward | Categorise matches | Connection | Execution ‘ Score criteria | Score figlds |
Aggregate field 1 | Aggregate field 2 ‘ Match fields ‘ Match criteria ‘ Measure selection | Configure matchkey generatars |

CANDIDATES Page 1af 1

| L_raw-entity- | L_standarcize | MATCH_STA | F_alias-entity | R_DN_TIME | R_MK_aliss-s | F_MK_stand | R_PIC

3 Customer CUSTOMER  Partiall FERSON 164503593 PERSON CONTACT 13504
TroubleRepor  TROUEBLERE  Fartiall REPORT 164503593 REFORT TROUELERE 13505
TroubleRepor  TROUELERE  Complete REPORT 164503603 REFORT TROUELERE 13506
TroubleRepor  TROUELERE  Complete REFORT 164509602 REPORT TROUELERE 19508

<L

HIB|ER

TroubleRepor  TROUELERE  Partiall REFORT 164509602 REPORT PROVIDERT 19507
TroubleRepor  TROUELERE  Partiall REFORT 164509613 REPORT PROVIDERT 19507
TroubleRepor  TROUBLERE  Partiall REPORT 164509613 REPORT TELECOMM 19508
TroubleRiepor TROUBLERE  Partiall REPORT 164509613 REPORT TELECOMM 19508
TroubleRiepor TROUBLERE  Partiall REPORT 16:45:09.684 REPORT TROUELERE 19638
TraubleRepor  TROUBLERE  Partiall REPORT 164503714 REPORT TROUEBLERE 19706

Figure 18 Candidate matches

In this example, as shown in Figure 18, there are some partial and some complete match
candidates generated from the process.

9. Select successful candidates

The successful candidates are chosen to be those that attain a certain degree of confidence
rating (i.e. scoring) in the matching comparison as shown in Figure 19.

¥ Metabula Inspector

Fle PRoadmap Comnect Prepare Link Grore Execute Inspect Help

Diefinition | Inspection ‘ Cary forward ‘ Categorise matches ‘ Caonnection | Erecution ‘ Scare criteria | Score fields
Aggregate field 1 | Agaregate field 2 ‘ Match fields | Match criteria ‘ Measure selection | Configure matchkey generators |

MATCHES Page 1of 1

F_alias-entity | F_DM_TIME | FLMK,aIlas-e| F_MEK_stand ‘ R_PID ‘ R_raw-entity- | R_standardiz ‘WE\GHTS
16:45:03.603 REFORT TROUBLERE 13508 Trouble Repo  TROUBLERE 1
16:45:09.603 REPORT TROUBLERE 19506 Trouble Repo  TROUBLERE 1

@

LILLH

Figure 19 Matched candidates

10. Tag the associated entities in the SID and SIS models

The next stage is to tag those SIS entities which are matched to SID entities. A relationship
SIS-SID is added to all the SIS entities

In our example, the SIS Trouble Report entity is the only one found to “match” an entity in
the SID. Therefore the SIS Trouble Report and SID TroubleReport are linked.
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11. Create SID extension for all “unmatched” SIS entities

The process defined within the system is to generate a SID Extensions model for each of the
entities in the SIS model that are not directly matched into the SID.

In this example the only entity matched was the Trouble Report, therefore all other entities are
added into the ITU-T X.790 Extensions Model.

#5 OSchema, - SID ITU-T X. 790 Extensions

File Edit Actions ‘iew Window Help

Sub classes hd @‘@g‘ ‘X’|I | ?|@|

— i SID ITU-T X. 790 Exten.... [ |[E][X]
- rool == )=
-~

Literal aluss ] Singles I Man_l,ls]

+- @ System Models - e Mame | Value

B System workflows = Top
=@ SID Phase S model-13082004 <} Account
+-@F Logical Yiew ~} Repair Activity
- @@ SID Extensions + <} service
SID ITU-T 2,790 Extensions =} Contart
=@ ITU-T X750 -} Trouble Report Format Definition
Information Model (Mov,1935) -~} Log Record
Enumer atoryalues < Log

meTabula exkensions +- <} Discriminator
1 Provider Trouble Report

W Telecommunications Trouble Report
B Premises Address

B Service Alias

B Person Reach

B Trouble Location

B ObjectInstance

B Authorization

B Escalation

B Time Inkerval

B Commitment Time

B Trouble Repart Change Denial
B Service Type

B Activity Duration

B Trouble Found

Description

Details

Iremn Issue Level 0
Item Issue Revision A
Creation Comment

Creation Date

madel File

Mame 510 ITU-T X, 790 Extensi

1 Trouble Type

B Trouble Report Status

B Cbjectlass

M Attributeld b

Ready

Figure 20 Extensions Model

The interesting points to note are that the mount points definition within the model has been
changed. The Trouble Report node under Top has disappeared and this means that all of the
sub-classes of Trouble Report now seek new mount points — most of them now become root
mount points.

¥ Product Trouble ABE

£ Maunt Pairks
- Troubl=Repaort
ovider Trouble Report
=} Telecommunications Trouble Report
=} Trouble Histary Record

Figure 21 Sub-types of TroubleReport

In addition, as part of linking the extensions into the SID model, the sub-entities of the SIS
Trouble Report are “added-in-to” the sub-entities relationship off the SID TroubleReport.
This only becomes visible when the ability to explore outside of the bounds of the current
model is enabled i.e. in Figure 21 the Provide Trouble Report is not part of the SID model,
and only appears when model-free exploration is allowed.
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12. Export definitions for comparison and use by other tools

etabula

The process within the Metabula solution is now complete. The final step is to export the

results generated for subsequent use in compatibility tools or subsequent processes.

Fle Edt Vew Favokes Toos  Hep

¢) 3] ﬂ @ 7;] /"?seavch \5.\'(Favnv\tes & - " CRAM < 9 @ 3
addrese @] TTU-T X.790Extensions. sl

Google - v| Bpseachied - G5 Fhobioded fed optons

(1) To kelp protect your securiy,

3 D:WetabulaiSharedFilesiSalesiTelzcomsiNige TransfersiSID ITU-T X. 790 Extensions. xml - Microsoft Internet Explorer

tie content tha:could acess your zomputer. Clekhete for apins

EEK

B s>

<7l version="10" 7>

>

- <Schema name='8ID ITU-T X.790
xmins:
<AttributeType name="id" dt:type="id" />
- <ElementType 1ame="8ID_ITU-T_X.790_Extensions" content="eltOnly">

<element type="Account’ min0ccurs="0" maxOcours="+" />
<element type="Repair_Activity" minOceurs="0" maxOccurs="*" /
<element type="Service" ninOccurs="0" naxOccurs="+' />
<element type="CNM_Service' minOccurs="0" maxOccurs="+" />
<elament type="Contact’ rinOccurs="0" max0ccurs="+" />
<slament type="Trouble_Report_Format_Definition" min0cours="0" maxOocurs="+¢" /»
<element type="Provider_Trouble_Report" mnOccurs="0" maxOccurs="%" />
<glement type="Telecommunications_Trouble_Report' minOccurs="0" maxOccurs="+*" />
<element type="Log_Record" minOccurs="0" maxOccurs="%" />
<elament type="Event_Log_Record" mirOccurs="0" max0ccurs="¢" />
celement type="Log" mindccurs="0" maxOccurs="+" />
<element type="Discriminator’ minOccurs="0" maxOccrs="+" />
<element type="EFD" minQccurs="0" maxJccurs="¢" />
<elament type="Trouble_History_Record" min0ccurs="0" maxOccure="4¢" />
<element type="Premises_Address' mindceurs="0" maxOccurs="+" /
<element type="Service_alias" minOccurs="0" maxOceurs="+" />
<glement type="Person_Reach" minOccurs="0" makOccurs="%" /=
<element type="Trouble_Location' minOccurs="0" maxOccurs="%" />
<elament type="Authorization" minOccurs="0" max0ccurs="%" />
<element type="Escalation’ minOccurs="0" maxOccurs="*" />
<element type="Time_Interval' minOccLrs="0" maxOccurs="+" />
<element type="Commitment_Time" minOccurs="0" maxOccurs="+" />
<elament type="Trouble_Report_Change_Denial’ min0ccurs="0" max0ccurs="%" />
<element type="Service_Type" mnOccurs="0" maxOccurs="+" /

data’ xmns:dt=

) one

4 My Computer

Figure 22 Export XML

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.
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The Products

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 SID, SIS, and
SID extensions models. These views are then used by the 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.

Data exposed through
SIS entities

Data exposed
through SID entities

Information
models
N 1 —
XMI SID ABEs SIS SubModels
for compliant :
entities
Mappings
(physical, literal, functional)
Data models
i T i
Physical Vault Definitions
| S E— | S E—

el

Datastores
Figure 23 Information model repository
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 23 by the data “clouds”.
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Summary

MeTabula believes that the process described could provide significant benefit in the area of
NGOSS compatibility testing. 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 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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