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1. Executive Summary

The aim of this document is to describe the software components which are delivered as
part of Work package 36 . The document will give a general overview of accounting
architecture and describes the design and functionality of the software components
developed in each layer of the architecture. It will also specify the technologies and
standards adopted.
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2. Introduction

An objective of WP36 is to define an accounting architecture to support the OSS accounting
requirements of providers delivering next generation composed services. The components
developed to achieve this follow the standard network service accounting system as shown
in Figure 1.

Figurel: Network Service Accounting System

Following research performed in Deliverable 36.1*, the NMD-U(Network Data Management —
Usage) reference model has been adopted as the basis for much of the DBE accounting
architecture. A metering layer has been developed to record service usage and expose this
to the next layer, Mediation. Also, a rating and charging solution will be provided in the
current phase of the project.

The following sections will discuss the design, specification and functionality of the
accounting software components for each layer of the accounting system.

D36.4 — A Set of Accounting Software Building Blocks Page 6 of 27



DBE Project (Contract n°® 507953)

3. Metering

Metering is provided as a DBE core service. It is a generic solution which will enable the
SME to record usage of their services deployed in the DBE for charging or other
measurement purposes. Based on the web service metering reference model discussed in
W36.1, the metering architecture takes advantage of the filter functionality provided by the
ServENT? where all messages passing through the ServENT can be interpreted by a
customised filter. A metering filter acts as an interceptor of service requests and responses,
extracting suitable logging information and exporting this metered data to a metering
service. After the handler is finished extracting logging information, the engine passes the
message to the next filter in the chain.

Mlatering
Semrice

Messags

Figure 2: Metering Reference Model

The metered usage data is represented using a generic DBE data model. This data is
persisted in the DBE Distributed Storage System (DSS) or the local file system where it is
made available for mediation.

3.1 Metering Filter

3.11 Description

A metering filter can be included in a DBE service filter chain as part of the deployment of
the service into the DBE. The Metering filter is a standard ServENT filter and implements
the ServENT ServiceFilter interface. The method and method parameters of the DBE service
to be metered are specified as part of the deployment of the service and are contained as in
the deployment.properties file for the service. The Metering filter intercepts requests and
responses and passes them directly to the DBE Servent Sensor where they are converted to
DBE usage data.
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3.1.2 Functional Implementation

The Metering filter is implemented in the DBE through the DBEMeteringFilter class which
implements the ServiceFilter interface. Through the ServiceFilter interface, the Metering
Filter accepts invocation requests and responses from the DBE ServENT.

Technologies used:
- DBE ServENT.

zirterfaces
& ServiceFilter
{org.dbe servent fitter

@ doFitter()

:

|
® DBEMeteringFilter

Torg.dbe accounting metering servent fiker

| HUSES | RARES S

|
e R
zirterfaces ginterfaces
& InvokationRequest & InvokationResponse
{org.dbe. zervert 1org.dhe zervent

Figure 3: DBE Metering Filter Class Diagram
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3.2 Metering Sensor.

3.2.1

Description

The DBE Metering Sensor accepts requests and responses from a metering filter and
converts them to standard DBE Usage data. The Usage data can then be passed to the
Metering Service for persistence.

3.2.2

Functional Implementation

Technologies used in the implementation of the Sensor are:

- DBE ServENT.

- Eclipse Modeling Framework

wirterface:s
O MessageType
jorg.dbe accounting . metering.usagedsata

- _ [ Teuse:

wirterfaces
@ DBEMeteringSensor

jorg.dbe accounting metering.servent

@ dobeteringl)

i

|
© DBEServentMeteringSensor

jorg.dbe accounting metering . servent ¢

@ dobdetering ()

@ cresteRequestType()

& cresteResponseTyper)
& getaloperationElements()
=3 getOperationElements ()

|

==access, instartiate=x|

@ RequestType

wirterfaces wirterfaces

@ ResponseType

|
® DEEMeteringFilter

{org.dbe accounting metering. servent fiter }

Figure 4: DBE Metering Sensor Class Diagram
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3.3 DBE Metering Service

3.31 Description

The Metering Service completes metering by persisting and presenting usage data for
mediation. The data can be persisted either in the DSS or on a local file system. The
Metering service is deployed as a core service and is configured to persist data periodically
in timestamped files. The Usage data received by the metering service is serialized into XMI
using Resource functionality provided by the Eclipse Modeling Framework.

3.3.2 Functional Implementation

Technologies used in the implementation of the Sensor are:

- DBE ServENT.
+ Eclipse Modeling Framework
«  XMI (persisting of Data)

winterfaces
© Metering

{org.dhbe accounting metering

@ addieteredDatal)
@ getUszageDatalocationList()

|

©® WiTMetering

{org dbe accounting metering service} _«Ee»_}

ginterfaces
O MessageType

{org.dbe accounting metering usagedata

os getlzageRecordsURLD)
@ addMeteredDatal)
o WiITMeteringl)

A

@ runi)
@ getlzageDatal ocationlizt()

gitterface:

© RequestType

gitterfaces

© ResponseType

Figure 5: DBE Metering Service Class Diagram
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3.4 DBE Metering Usage Data
3.41 Description

The Usage Data Model is a generic design to represent DBE service usage. It was modeled
and created using the Eclipse Modeling Framework® which provides code generation and
serialization/deserialization features. The aim of this approach is to provide a shared
common view of the underlying data.

3.4.2 Functional Implementation

As shown in the class diagram in figure 6, the Usage Data Model is contained in the
implementation of ServiceUsageType which contains RequestTypes and ResponseTypes.
RequestType and ResponseType extend MessageType which defines the required attributes
to represent usage data for the DBE. Operation element types contain data specific to the
operation being metered.

Technologies used in the implementation of the Sensor are:
+ Eclipse Modeling Framework(Modeling and Code Generation)

H ServicelUsageType

L L
H ResponseType H RequestType

H MessageType

H OperationElementType

& crestionTime: DeteTime [1..1]
T password: String [1..1] — —3 O name String
5 providerld: String [1..1] = wvalue: String
5 serviceld: String [1.1]

5 serviceMame: String [1..1]
5 zessianld: String [1..1]

= transactionid: =tring

5 userld: String [1..1]

Figure 6: DBE Usage Data Class Diagram
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4. Mediation

As already stated, mediation complies with IPDR.org NDM-U* which provides a general
reference model and defines the actors and interfaces involved in the transfer of the usage
data. This is shown in the NDM-U reference model diagram and is described in greater

detail in DBE deliverable 36.1.

IPDR
Stare
=)

IPOR
Recorder

(F)

IPOR
Transmitter

an

Service
Element
(SE)

Service
Canzumer
8]

Business

D — Support System ——

(BS5)

Diata

E __ToFrom Other
BSS

Cantral

F )
-

Figure 7: IPDR NMD-U Reference Model

Using the IPDR reference model, a flexible DBE IPDR record format has been developed
that satisfies the needs of the DBE mediation. The elements involved in this model have
been developed as DBE services and can be used by SMEs as the building blocks for a DBE

mediation solution.
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4.1 DBE IPDR

411 Description

The DBE IPDR Type is an extension of the general IPDRType Schema v3.6 provided in
IPDR.org NDM-U. Java types representing the model were created using Eclipse EMF code

generation facility and are used throughout the mediation components.

[]
IPOR-DBE-Type

—3

+ IPDREreatinnTime%

dateTimeMsec

@

* seqNum g

integer

* servicelD
skrim

* mnsumerID%
string

+ transactinnID%

string

+ sessionID%

sEring

+ prouiderID%

skring

* startTime %

ipdridateTimeMser

* timeZoneOffset £

ink

* mnsumenﬂ.ddress%
ipdr :iph4addr

* pmuider.ﬂ.ddressa
ipdr sipdAddr

+ endTime %
ipdr ;dateTimeMseac

+ seruiceName%
sEring

* chargeCurrency
skring

& & 8 @ & @

+ 5tatus%
sEring

Figure 8: DBE IPDR Schema

4.1.2 Functional Implementation

A set of IPDR implementation classes generated from the schema in figure 8. The
implementation classes produced are modified to implement the Serializable interface as
this is required for all parameters used in DBE services.
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4.2 DBE IPDR Recorder

421 Description

The DBE IPDR Recorder retrieves DBE Usage Data records from a specifed location. It then
converts these into IPDRDocs forwards these to IPDR Store and/or an IPDR Transmitter.
Multiple service meters can be connected to a single IPDR Recorder.

4.2.2 Functional Implementation

The implementation of the IPDR Recorder is contained in the RecorderImpl class which
implements IPDRRecorder_A_Interface. The RecorderImpl accesses the Usage Data records

using a DataReader.

A service specific schema can be loaded into the Recorder which extends the generic DBE
schema. A set of EMF resources is generated from the loaded schema and these resources

are used to create the IPDRDoc.

Technologies used in the implementation of the Sensor are:

- DBE Servent

+ Eclipse Modeling Framework

interfaces

@ IPDRRecorder_A_Interface

@ loadSchemar)
@ recordlzage)

ziruipgebts
9 DBERecorderAdapter

destroy()
init)
loadSchemal)
recardlUzagel) ZACCEESS

e e 0

@ impl.Recorderimpl

@ loadscheman)
@ recordUzagel)

® util. Schemaloader

m': Zchemaloader(]

o]
=]
@

clone)
getERackage)
getEPackage)

Q% get=chemaloader()

@ & 0 B B

getTargetMamespacel)
et S0Files()
lnadSchemaFromFile)
et SD0DirMarmel)
stare=chemal)
storeSchemasinMapi)

Figure 9: DBE IPDR Recorder Class Diagram

IPDRDocs are created using the GenericIPDRHelper class which can interrogate DBE usage

data and use the available EMF resource sets.

D36.4 — A Set of Accounting Software Building Blocks

Page 14 of 27



DBE Project (Contract n°® 507953)

ginterfaces
 DataReader

@ getlPDR=0)

1 org.dbe.accounting.mediation.recorder.helper.GenericlPDRHelper
o GenericlPDRHelper()
& GenericlPDRHelper()
M crestelPDRTypel)

(® URLIPDRReader @ createlPDRTypeList()
ES getzerviceParams()

| createlPDRUsageMap) CJS newyOutput Streami)

zifnpaorts .
@ getlPDR=() ,'«ﬁs operationElementaluel)

| populatelPDRDoc)

Figure 10: IPDR Helper Class Diagram
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ginterfaces
 DataReader

@ getlPDR=0)

1 org.dbe.accounting.mediation.recorder.helper.GenericlPDRHelper
o GenericlPDRHelper()
& GenericlPDRHelper()
M crestelPDRTypel)

(® URLIPDRReader @ createlPDRTypeList()
ES getzerviceParams()

| createlPDRUsageMap) CJS newyOutput Streami)

zifnpaorts .
@ getlPDR=() ,'«ﬁs operationElementaluel)

| populatelPDRDoc)

Figure 10: IPDR Helper Class Diagram
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4.4 DBE IPDR Store

441 Description

The DBE IPDR Store is responsible for persisting IPDR Documents in the system.

4.4.2 Functional Implementation

The DBE IPDR Store is implemented through the DBEStoreImpl class that implements
IPDR_B_Interface. The Transmitter accepts IPDRDocs from an IPDR Recorder and persists
them.

Technologies used in the implementation of the Sensor are:
- DBE Servent

+ Eclipse Modeling Framework(ECore)

zirterfaces

@ IPDR_B_Interface

@ addPDRDoC])
@ oetiPDR)
@ removelPDR)

@ impl.DBEStorelmpl

Kimiﬂ]]ﬂ Wi
@ addiPDRDoc])
@ oetiPORD)
(3 DBEStoreAdapter @ removelPDR()

@ addiPDRDoC)

@ destroy()

@ getiPDRO)

@ init)

@ removelPDRD

Figure 12: DBE Store Class Diagram
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5. Rating

Rating is provided as a DBE service. It is a generic solution which allows SMEs to apply
charging information to IPDR Documents which have been received from the Mediation
layer. The charging algorithms are realized as OpenOffice spreadsheets. It calculates the
charge and appends it to the IPDR document. This is then stored in a DB. These IPDR
Documents, complete with the calculated charge, can then be accessed by a Billing system.

DR Documents .
Rating Serviee

Figure 13: Rating Service

The rating engine has been called CREST - a Component-orientated Rating Engine for all
Service Types. A rating engine that primarily utilises the IPDR record format and
spreadsheet technology to rate service usage instances and produce rated IPDR documents.
However, the CREST has been designed with maximum flexibility in mind to ensure ease of
extension to other usage record formats. The CREST also incorporates features such as
persistence and queuing, each of which are again easily extended to various providers other
than those provided as defaults.
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5.1 DBE Rating Service

5.1.1 Description
The Rating Service is the DBE representation of the rating functionality. It is the complete
rating functionality(CREST) wrapped in a DBE service. It encompasses the charging and the
storage of the IPDR Documents.
5.1.2 Functional Implementation
Technologies used in this implementation are:

® DBE ServENT

zinterface:

@ Rating

@ getPricel)
o ratel)

(@ RatingAdapter

raterl]
getPricer)
init()
destroy)

& o0 0

Figure 13: Class Diagram of package org.dbe.accounting.rating
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5.2 CREST Rating Service

5.2.1 Description
This is the core CREST Rating Service.

5.2.2 Functional Implementation

The CRatingService class provides a rate() method which performs the rating of the
incoming IPDR documents. It loads the relevant charging algorithms by using
CAlgorithmFactory and passes this to the CRatingEngine in a separate thread.

CRatingService exposes a getPrice() method which performs the rating but doesn't store
any of the charged IPDR Documents. It a query mechanism which can be used by another
service without persisting any information.

The rating service also triggers the persistence of the rated and unrated versions of the
IPDR Documents.

(@ CRatingService (3 org.tssq.crest.utility.threads.CThreadPool
5 . ,
o mobjLogger: Logoer
CThreadPool
o mobjRatingEngine: CRatingEngine CF tEatRaak)
= : Gy (]
o™ ok ThreadPoal: CThreadPool .
$F pooL SIZE int zimport: @ completel)
TR o finalize)
t.‘_:'F CRatingService() G getbasignment)
@ getPricel)
@ ratel)
22 CRate

o matrlzageDocument: String

o CRaten)

@ run() (3 org.tssy.crest.rating.CAlgorithmFactory
@ =etllzageDocument()

] d: CAlgarithmFactory()
imports
@ fetchalgorithimi)

@ loadalgorithms()

zimpoart:

@ org.tssy.crest.rating.CRatingEngine

& CRatingEngine()
@ ratel)

Figure 14: Class Diagram of package org.tssg.crest.rating.service
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5.3 CREST Rating Engine
5.3.1 Description

The Rating Engine loads the rating algorithms and stores them in memory. It then performs

the rating on the IPDR Documents.

5.3.2 Functional Implementation

Each charging algorithm is represented by the CAlgorithm class. The CalgorithmFactory
provides a facility to load the algorithms from disk into memory.

The CRatingEngine class performs the rating using the relevant algorithm and returns an

IPDR Document complete with the charging information.

@ CAlgorithm

o Calgorithm()

@ Calgorithm)

@ getslgarithimhall)

init()
populsteChargeEletment)
ratel’)
setUzagelocument()

BE & & B B

timeTag)

(@ CRatingEngine

& CRatingEnginel)
@ ratel)

@ CAlgorithmConfig

& CalgorthmCanfigl

@

o oo oo

getBroker()
getschemel)
getzervicel)
getiMLEnCoded=tring)
setBroker()
setschemel)
zetservicel)

tostring()

@ CAlgorithmFactory

o CalgorthmFactoryr)
@ fetchAlgarithmi)
@ loadAlgorithms)

Figure 15: Class Diagram of package org.tssg.crest.rating
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5.4 CREST Persistence

54.1 Description

The persistence package within CREST provides functionality for storage and querying of

data. The DB which is used is eXist (i.e. An opensource XML DB).

5.4.2 Functional Implementation

The CPersist class exposes an insert() method which stores the document in the correct
collection within the eXist DB. CQuery provides a query mechanism for the eXist DB where

the IPDR Documents are stored.

& CPersist

@ CPersist()
@ inser)
(;5 maing)

@ run()

@ CQuery

C? Cawery
CJS rraing’)
@ guery()

{3 CContainer

& CContainer()
@ persistsagebocumenti)
@ gueryCollection)

Figure 16: Class Diagram of package org.tssg.crest.persistence.exist
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5.5 CREST WorkbookEngine

5.5.1 Description

The workbook engine package is responsible for interfacing with the algorithms which are
Open Office workbooks.

5.5.2 Functional Implementation

The ISpreadsheetApp and IWorkbook interfaces provide methods which allow interaction
with the OpenOffice workbooks. It provides functionality like getting and setting values of
workbook cells, loading and saving of workbooks.
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zinterfaces

& IWorkhook

getCell()
getCellMumber(
getCell=tring
laad)

putCell)
putCell)

savel)
unLoad()

e 000000

G AWorkhook

< lookuphamedCell)
< walidRefStr)

9 openoffice.CWorkbook

& Cwarkbaokr)
getCell()
getCelMumber()
getCelString)
getFirstSheet()
getRemoteServiceManager(
izvalidCellRange)
loadi]
loachorkbook()
putCell()

putCell()

savel]
setupConnectioni)
unLasd()

o E QO QO O0E O EE QOO

zirterfaces

@ ISpreadsheetfpp

gimaorts @ getCurrertWorkbookPathi)
@ oper?orkbook)
@ zetSpreadsheetProtocal)

zimpatts
& ASpreadsheetApp
< mabkjProtocal: IProtocolContig
< mstrCurrentWiorkbook: String
zimportz

@ getCurrentWiorkbookPathl)
@ setZpreadshestProtocal)

o° mobjLogoer: Logger

Qc CSpreadshestpp
@ opermMvorkbook

& openoffice.CSpreadsheetfpp

Figure 16: Class Diagram of package org.tssg.crest.workbook
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6. Accessing Source Code

The source code for the components described in this document is currently contained on
CVS (openacc.cvs.sourceforge.net). The modules relating to the accounting components are
shown in Figure 17.

= ILj‘J =openact [openaco,cvs,sourceforge,net]
=[5 crest
+- [ conf
+- [ CrestConfig
[ IPDRERgine
[ Persistence
[ Queus
[ RatingEngine
[y RatingService
[ sample
[ sample Files
[= target
[ UsageDocurnentService
(5 Utilities

2 R OB o O O O oy B

-

+

[ WorkbookEngine
(5 maven.eml 1.1 (ASCIT -kl
|5 project.properties 1.4 (A5CII -kky)
|5 projectml 1.1 (ASCIT -kkv)
== DBEServices

+- [y DBEMediationServices

+- [y DBER.atingService

H = Metering
== Mediation

H-[ = recorder

H-[F store

*- [y transmitker
= Metering

+ [y sensor

*- [y servent

H [ service

H [ usage

Figure 17: Snapshot of openacc.cvs.sourceforge.net structure

The 'crest' , 'Mediation' and 'Metering' folders contain the building blocks for an accounting
system. The 'DBEServices folder contain the DBE versions of the services. The 'Metering'
folder within 'DBEServices' includes the Metering Filter and the DBEMetering Service. This
'Metering' folder is also available within the swallow project located at
swallow.cvs.sourceforge.net(See Figure 18).
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=l core-services
[ dss
+- [ identity
+-[=F knowledge-base
+-[=F main
= metering
*- Ty sensar
*- [y servent
H- [ service
*- [ usage
5 maven.eml 1.5 (ASCIT -kl
i README 1.1 (Binaty)

Figure 17: Snapshot of swallow.cvs.sourceforge.net structure

+
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Deliverable 36.1 - State of the Art in Accounting for Composed Services
ServENT User Guide - http://gaudi.techideas.info/dist/user guide

Eclipse EMF user guide version 1.0 -
http://download. eclipse.org/tools/emf/scripts/docs.php ?doc=docs/UG/EMF v1.0 Users_Guide.html

Network Data Management — Usage (NDM-U) For IP-Based Service, Version 3.1.1, October 9 2002,
IPDR Organisation, http.//www.ipdr.org/documents/NDM-U_3.1.1.pdf

eXist — Open source Native XML Database http://exist.sourceforge.net
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