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« OMG GL and ARAP — current standard and submissions

* Need for multiple platforms and support for XML (Finance community)
 Using MDA: PIM and PSM (EDOC and UML2.0), PIM and GSM

* Relating to GSMs: XBRL, EWG and ebXML Core Components
 Revised UML model: Using ebXML Core Components basic types
 PIM — using the RM/ODP viewpoints

 Mappings to CORBA, Web services (WSDL), ebXML, J2EE/EJB

* Issues and experiences in PIM and PSM mappings

 What should be done next: PIM-PSM mapping standards/tools, 'HUTN XM/’

For the latest version of this presentation, see: www.arapxml.net
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OMG ARAP - The MDA Approach to a Finance Web Service

The OMG GL (General Ledger) specification has recently been
proposed extended by an ARAP (Account Receivable- Account
Payable) facility. The initial submission presented in November
2001, was done in the traditional OMG style with CORBA IDL, but
the revised submission is currently being done following the MDA
approach through the use of modeling concepts from UML
for EDOC and input from the recent UML 2.0 proposals. The
presentation will report on experiences and issues in doing the
platform independent model, and targeting various platforms,
Including CORBA, J2EE/EJB, Web services with WSDL and
ebXML.




\OMG FDTF Planned Facilities'
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Accounting Facility
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Accounting Recelvablef
Accounting Payable

The Account Receivable/Account Payable (AR/AP) Facility
defines the interfaces, and their semantics, that are required
to enable interoperability between AR/AP systems and
general ledgers, sales and purchasing systems, and other
distributed objects and applications for accounting purposes.

*Extension to OMG General Ledger:

«“Defines the interfaces, and their semantics, that are required to enable
interoperability between General Ledger systems and accounting applications,
as well as other distributed objects and applications for accounting purposes.”
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General Ledger Interfaces

Interface Purpose Primary Client(s)
GLProfile Client Session Establishment All GL clients
GLBookKeeping Data entry Data entry clients
GLRetrieva Data extraction Reporting clients
GLAccountLifecycle | Account lifecycle management GL administration clients
GLIntegrity Data integrity checks GL administration clients
GLFacilityLifecycle | GL lifecycle management GL administration clients
<<Interface>> <<lInterface>> <<Interface>>
GLProfile GLFacilityLifecycle GLAccountLifecycle
= ~ A 7
~ ‘ ~
~ ~
~ e
~ | —
<<client>>

Accounting Component

— ~
— ~
— ‘ ~ -
za v N
<<Interface>> <<Interface>> <<Interface>>
GLRetrieval GLBookKeeping GLIntegrity

== S| NTEF Telecom and | nformatics



GL Facility - Reference Architecture

GL Facility

GL Client (n) |
A }

Profile (n) <+“—r

C Book
Keeping < >

v —O Retrieval 4——p
GL Facility Selected
Arbitrator Ledger General
Interface —O Lifecycle €—» Ledger
A
Profile (n+1) < > {) Integrity €——p
Facility
4 —O Lifecycle < >
GL Client (n+1)

... one or more GL clients makes a request for a new GL client session from the GL Facility’s Arbitrator interface. If
successful, the GL Arbitrator returns a GL Profile interface which provides information about the current session, as well as
making provision for controlled access to the various interfaces and operations supported by the GL Facility.
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ARAP RFP

Systems which Systems which
generate sales generate purchases
(receivables assets) (payables liabilities)

A2A integration

Post Post
Settlement systems . .

(systems which mediate
interparty exchanges

of value) ‘ AR/AP Ledger
(e.g. bank to supplier)

A

A A

Consolidations
Reporting Systems with ARAP ledgers
or General Ledgers
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Structure— UML for EDOC
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Part Il - Examples & Technology Mappings
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\ Chapter 6 - UML Profile for MOF

Chapter 5 - Technology Specific Models

-

Section 1 - EJB and Java Metamodels

-

Section 2 - FCM




\ UML for EDOC and UML 2.0 - protocols |

» Identify a “community process”, the roles and interactions
e Using CCA Notation

BuySell CommunityProcess
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\ Component structure |

Component structure
BuySellProtocol Defi n$ the 11 Outs‘ de”
Contract of a component

<<ProtocolPort>> <<ProtocolPort>>
<<ProcessComponent>> <<initiates>> Buys Sells <<responds>> <<ProcessComponent>>
Buyer ® Seller
y (fom Buyer) (from Seller) *
Seller
Buyer

-# s
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Using RM-ODP viewpoints

; Enterprise viewpoint
(CCA, Business Proc , Entities, Relationships, Events)

Part1: ECA {
I nfor mation viewpoint Computational viewpoint \
k ., . . .,
(Entities, Events, Relationships) (CCA, Entities, Events)
\ /
\/ Part I1:
Engineering viewpoint ECAto
(Technology abstraction: FCM) fgzgf’r']‘;gy
Part |: Technology <
Soecific Models
Technology viewpoint

(UML for 2EE/EIB/IMS, CORBA 3/CCM, COM, SOAP, ebXML) )

Part |: Patterns- applied to all viewpoints
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\PI M related to PSM s and GSM s|

Group
Specifc

models

Business Domain
PIM — Platform Independent Model

Platform
PSMs K/

Platform CORBA
Specific

models
Web
Services
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\Which basic type system for PIM ’?|

« UML for EDOC uses proposal for MOF 1.4

* Also need for a library of business types —i.e. CBO —
Common Business Objects - OMG has some of those
defined with IDL

* Other groups has proposed domain based (generic)
type systems, i.e. ebXML Core Components, HL7 —
Health, ISO 19103 (GIS), ... and their description ISO
11179
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‘XBRL'

« Extensible Business Reporting Language (XBRL),
formerly code-named XFRML, is an open specification
which uses XML-based data tags to describe financial
statements for both public and private companies.
XBRL benefits all members of the financial information

supply chain.

e Public draft XBRL for General Ledger (XBRL GL)
Summary: The XBRL GL, a way to represent the
Information that comes into and out from the General
Ledger in the international sense

o www.xbrl.org
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ebXML Core Component Types

Amount Text Mame
-amourt_content © Humernc stext_content : String
-amourt Cumency _identification_code : String -language_code : String
— Code
Identifier

-code_content © String

-code List_ Identifier ; String

-code List_agency_identifier : String
-code List_wersion_identifier : String
-code_name : String
-language_code : String

-identifier_content : String

-identification Scheme_name © String

-identification Scheme_agency_name : String

-language_code : String

-identification Scheme_data_uniformResourceldentifier : String
-identification Scheme_uniform Resource Identifier @ String

hea=ure

-language_code : String
-measure nit_code : String

Indicator
DateTime “walue Percert Rate

-indicator_content ; String
-indicator_format_text : String

-dateTime_content : 5tring
-dateTime_format_text : String

Mumeric Quantity
Date
-numerc_content © String -quaritity _content : String
-numerc_format_text © String -quaritity Unit_code © String
-quaritity Unit_code ListAgency_identifier ; String
-quaritity Unit_code List_identifier : String

Picture Graphic
-picture_content © String -graphic_content : String
-picture_format_text : String -graphic_format_text : 5String
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Enterprise viewpoint

Fayment and credit card
) collections
Payroll Service _Fayroll payment . sefflernent
: instructions to bank rovicer
provider F -+—————  merchant
(Bank) services

credit card
charges

Fayrall joumal
entries Z-way dialog: payments,
receipts, joumal entries

/

Two-way Uupdates and queries:
Custormers and tems

Web
Storefront

L

Retail Storef
FOSHwarehouse

Fi

/

Salesi receivahles

Sales Joumal entries

{ARIAP entries) Supplier or

pUrchasing
portal

Chwner's
General Ledger
(or ARSAR)

AP entries for expenses
Tand purchases of inventory
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\Accounting Patterns & GL/ARAP|

o | L SingleEntry | _ | 5 Accounting 9: Accounts oK
Bookkeeping Periods Receivable/Payable
2: Double-Entry _

OK Bookkeeping =J/a5v1 6: Profit & Loss 10: Dimensions  ©K
by rep. 3. Account t 7: Standard Chart 11: GL Roll-up ~ out

codes Hierarchy ou of Accounts

: 12: Profit & Loss Need

Japan | 4- Balance Sheet | 8: Voucher | |
= west Doc.ref Reference Roll-Up hierarchy (impl)

17
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\I nformation viewpoil nt|

TransactionSet

Hedgerldentifier[d..1] : dentifier
HedgerMame : Hame
Hranzaction Set ldentifier[0..1] : Text

¥

+#ransactionDetails 1.7

N

Tran=saction Entry

Hedgerldentifier[D..1] : ldentifier e
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Ledger

GL_Transaction Set

-ledger dentifier[d..1] : Identifier Settlemert Term
-ledger_name[0..1] : Hame

-ledger_accounting Entity_name[0..1] : Mame
-ledger_accounting Entity_identifier[d..1] : ldentifier
-glTransaction Set_details

Hedger_|dentifier[l..1] : Identifier
Hedger_Mame : Mame
+Hransaction Set_|dentifier[0..1] : Text

-gl Settlement Term_interest Rate_percent

-gl Settlement Term_interest Rate Begins_dateTime[d..1] : DateTime
-gl Settlement Term_fized_amount[D..1] : Amount

-gl Settlement Term_fizedAmount Begins_dateTime[d..1] : DateTime
-gl Settlerment Term_description_text[0..1] : Text

+transaction Details 1.7

GL_Transaction GL_Entry GL_stateTransition

Hedger_|dentifier[0..1] : |dentifizr {}_ -ledger_identifier[..1] : Identifier
-ledger_name[0..1] : Hame
-gl_tran=action|dentifier_tect[0..1] : Text

-glStataTransition_stateMame_text[0..1] @ Text
-glStateTransition_authorized By ldentifier_tect[0..1] @ Text
-glStataTransition_begins_dateTime[0..1] : DataTime

GlLLocation Details

-glLocation_identifier tect[0..1] @ Text
-glLocation_ewent_text[0..1] @ Text

AuthorEditor

-authorBditor_person_jdentifier[d..1] : dentifier
-authorBditor_action_dateTime[0..1] ; DateTime
-authorBditor_action_code[0..1] : Code

Foccount

-glfecourt_identitier_text[D..1] @ Text
-glfecourt_code[0..1] @ Code_text[D..1] : Text
-glfgcourt_name[0..1] : Mame
-glfccourt_type_text[0..1] : Text
-glAccourt_parent [dentifier_text[0..1] : Text

-glfccourt_xBRLTypeldentifier_text[D..1] : Text
-glfecourt_balance_amount [0..1] : Amount
-glfccourt_schemalRI_text[0. 1] © Text
-glfccourt_datalURI_text[0..1] : Text
-glfccount_resource Type_text[0..1] : Text

-gl_groupldentifier_text[0..1] : Text

-gl_entry Identifier_text[0..1] @ Text
-authorBditor_details
-glStateTransition_details

-glLocation_details

-gl_period_text[0..1] : Text

-gl_amount[0..1] : Amount
-gl_orginal_amount[0..1] : Amount

-gl_debit Credit_code[0..1] : Code
-gl_descrption_text[0..1] : Text
-gl_note_text[0..1] @ Text

-glITransaction Document_details

-glEntry Document_details

-their_details
-gl_sourceoumal_identifier[0..1] : Identifier
-glAccount_details

-gl_orginal Ledger_identifier[d..1] : ldentifier
-gl_orginalTransaction ldentifier_teet[0..1] @ Text
-gl_fiscalType_code[0..1] : Code
-gl_isPasted_indicator[0..1] : _Indicator
-gl_isSummary _indicator[0..1] : _Indicator
-gl_organization Unit_identifier[d..1] : Identifier
-gl_party _identifier[0..1] : Identifier
-gl_product Service_idertifier[0..1] : Identifier
-gl_product Service_quantity [0..1] : _Quantity
-gl_product Service_measure[0..1] : _heasure
-gl_due_dateTime[l..1] : DateTime
-gl_settlementhiethod_text [0..1] : Teet

-gl Settlement Term _details
-gl_matched_code[0..1] : Code

-gl_project _identifier[0..1] : ldentifier
-gl_job_identifier[0..1] : ldentifier

-gl_cost Center_jdentifier[0..1] : Identifier
-gl_employee_identifier[0..1] : Identifier
-gl_fund_identifier[d..1] : Identifier
-gl_program_identifier[0..1] : Identifier
tax_details

GLEntry Document

-doc_type_name[d..1] : Name
-doc_typehersion_teet[0..1] : Text
-doc_number_text[0..1] : Text

-doc_dateTime[0..1] : DateTime
-doc_text[0..1] : Text

-doc_language Code_text[1..1] : Text
-doc_schemalRI_teet[0..1] : Text
-doc_datallR1_text[0..1] : Text
-doc_signature_text[d..1] : Text

Their

their_userldentifier_text[0..1] : Text
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their_product ldentifier_teet[0.1] ; Text
their_party [dentifier_tect[0..1] : Text
-their_document Humber_text[0..1] @ Text
their_document UR_text[0..1] : Text
-their_entry_amount[..1] : Amount

their_transaction|dentifier_tect[0..1] : Text

Tax

'|tax_amount[D..1] ; Amount
tax_description_text[0..1] : Text

+ax_details |-ta_vategory_code[D..1] : Code

tax_percent[0..1] : Percent
-taxable_amount[0..1] : Amount

ARAP
Transactions
and

Entry

using
ebXML
Core
Component
Types




Computational

<<Interface>>
ArapAccountRetrieval - -
viewpoint
ArapTransactionLifecycle + getAccount()
<<Interface>> + enter] 0 i getAccountsByT)(/)pe()
. f enterJourna + getPartyAccount
ArapAccountHistoryRetrieval + postJournal() + getPartyAccountBy Party () e —
_ + postTransactions() + getPartyAccountBy Party Number () ArapBalanceRetrieval
+ getAccountH!storyByDatgs() + removeJournal() + getPartyAccountsByType()
+ getAccountHistoryByPeriods() | |+ removeTransactions() + getProduct Account() + getAccountBalanceByDate()
> + getProduct AccountByProductld() + getAccountBalanceByPeriod()
o N + getProductAccountByP roductNumber() + getAccountBalancesByTypeAndDate()
<<Interface>> N \ + getAllProductAccounts() + getAccountBalancesByTypeAndPeriod()
ArapAccountLifecycle . \ 4 + getAccountBalanceSumByTypeAndDate()
AN |+ getAccountBalanceSum By TypeAndPeriod()
+ createAccount() ~ N \ / P v getUnsettledBalances()
+ createPartyAccount() \1 e —
+ createProductAccount() ~NJ— — — <<Interface>>
+ modifyAccount() - ARAP ArapReconciliationLifecycle
+ removeAccount() T
— - + createReconciliation()
+ modifyReconciliation()
+ removeReconciliation()
<<Interface>> ~
ArapTransactionRetrieval | o
Vs ] \ AN | <<Dhterface>>
+ getJournal() / AN ArapFacilityLifecycle
+ getUnpostedTransactions() / / \ N
+ getTransactionsByDates() Vi / \ N + createAraplLedger()
+ getTransactionsByPeriods() . \ N + removeAraplLedger ()
+ getUnsettledTransactionsByDueDates() Y, \7 N
+ getUnsettledTransactionsByAccount() Y, <<Interface>> \ AN BT———
/ ArapReconciliationRetrieval \ ArapProfile
\
<<Interface>> + getReconciliation () \ + getArapAccountHistoryRetrieval()
ifeati + getReconciliationsByEntry() + getArapAccountLifecycle()
ArapPartyStatementVerification ge yEntry g9 p y
\ + getArapAccountRetrieval()
+ getStatementByAccount() ﬂ : ge:ﬁrapFBQalance?lF.{eit.rle\ﬂo |
+ reverseStatement() <<Interface>> + ge ArapReconc!I!a !oan ecyc TO
+ rewerseStatementFromParty() ArapArbitrator getArapReconc !atlo_n etrieval()
+ erifyStatementFromParty() * getA rapTransact!onLlfercIe()
+ getArapTransactionRetrieval()
+ getArapLedgerNames() + getArapLedgerCurrency/()
+ openSession() + getEntryTy pes()
+ closeSession() 20
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\Engineering viewpoint|

« How much of this to specify in a PIM ?

o Security

e Access: Authorisation and Authentication (i.e.
Integrating with PKI)

* Logging
* Distribution transparencies
e Internationalization
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\Technol ogy viewpol nts|

CORBA

Web Services (WSDL)
ebXML

J2EE/EJB

... (MS .Net Framework)
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\CORBA PSM - Journal, Transaction, Entry|

<<CORBAStruct>>
ArapTransaction

cgroup_id : FAARAP::Typedefs::Groupld

cgroup_status : wstring +arap_entries | <<CORBAStruct>>
«IS_posted : boolean ArapEntry
cinitiating_document_type : wstring 1 2.n

gransaction_info : FdGeneralLedger:: Transactioninfo
guser : wstring

+transactions

1

<<CORBAStruct>>
ArapJournal
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\CORBA PSM - ArapTransactionLifeCycIe|

<<Interface>>
ArapTransactionLifecycle

enterJournal(journal : in FAARAP::Structs::ArapJournal) : FAARAP:: Typedefs::Journalld
®postJournal(journal_id : in FAARAP:: Typedefs::Journalld) : wid
postTransactions(transaction_ids : in FdGeneralLedger:: TransactionldList) : void
®remowveJournal(journal_id : in FAARAP:: Typedefs::Journalld) : woid
¥removeTransactions(transaction ids : in FdGeneralLedger:: TransactionldList) : void
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\XM L — Complexity of using XM| |

 We need to be able to generate an XML representation
that is looking similar to the “handcrafted” XML that is
being made in the finance community

e |l.e —the “UML HUTN” in XML form — for data exchange,
not for model exchange

 Will XMI 2.0 be able to do that ? — This is under
Investigation ...

Is this improved for XMl 2.0 ?
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XML Schema — Basic core component I

<xsd:complexType name=" GL Entry.Details" >
<xsd:annotation><xsd:documentation>
| nfor mation about a monetary amount or valuation of an economic event or accountant's adjustment,
affecting an accounting entity.
</xsd:documentation></xsd:annotation>
<xsd:sequence>
<xsd:.element name=" GL Ledger.ld" type="GLLedger.ld" minOccurs="0"/>
<xsd:.element name=" GL L edger .Name" type=" GL L edger.Name' minOccurs="0"/>
<xsd:element name="GL .Transactionld.Text" type="GL.Transactionld.Text" minOccurs="0"/
<xsd:element name=" GL.Groupld.Text" type=" GL.Groupld.Text" minOccurs="0"/>

<xsd:complexType name="Tax.Amount" >
<xsd:annotation><xs:documentation>
The amount of tax.
</xsd:documentation></xs.annotation>
<xsd:sequence>
<xsd:element name=" Amount.Content" type="xs.decimal" />
<xsd:element name=" AmountCurrency.ldentification.Code" type="xsd:string" minOccurs=" 0"
maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>




‘WSDL |
< I-- exceptions -->

<xsd:complexType name="UnknownlLedger">
<xsd:element name="error" type="xsd:string" />
<xsd:element name="bad_value" type="xsd:string" />

< I-- message types for BookKeeping interface -->
<message name="'post_transactionlnput">

<part name="single _transaction" type="tns:Transaction"/>
</message>
<message name="post_transactionOutput'>

<part name="_return" type="tns:Transactionld"/>
</message>
<message name="post_transaction_listinput">

<part name="transactions" type="tns:TransactionList"/>
</message>
<message name="post_transaction_listOutput">

<part name="_return" type="tns:TransactionldList"/>
</message>
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‘WSDL'

<portType name="BookKeepingPort'>
<operation name="post_transaction" >
<input message="post_transactioninput"/>
<output message="post_transactionOutput"/>
<fault name="fault0" message="PermissionDeniedFault"/>
<fault name="faultl" message="BadTransactionFault"/>
</operation>
<operation name="post_transaction_list">
<input message="'post_transaction_listinput"/>
<output message="post_transaction_listOutput'/>
<fault name="fault0" message="PermissionDeniedFault"/>
<fault name="faultl" message="BadTransactionIinListFault"/>
</operation>
</portType>
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‘ebXI\/IL PSI\/I'

* No inherent workflow for BPSS — Business Process
Specification, General Ledger/ARAP is log of Business
Events

e Mapping to Business Transactions and Business
Document and Messaging
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‘JZI—I—/I—JB PSI\/I'

Use of JSR-26, UML profile for EJB

<<EJBImplementation>>
<<EJBSessionHomelnterface>>
<<EJBRemotelnterface>>
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\Experiences and Issues'

Need to interact with relevant domain groups, and relate to group
specific models

Need to have a common basic type system + library of Core
components (types)

Need patterns for extension, customisation and flexibility — support
for context ?

Need to define principal communication principles (request vs
notification oriented) — when to describe synch/asynch (?)

Pass by value vs reference - vs copy/replication
Exception modeling vs alternative return messages
Synchronous vs Asynchronous modeling — message/operation/event

Identifier (Reference) and CodelList specification and handling

Need “standard” model transformation rules from PIM to PSM




\Conclusion and further Work|

* Platform Independent Models are feasible and useful
* Need to define a common set of basic types

 Would like to have tool support for the model transformation to
platform specific models

* Next steps:

e Further harmonisation with domain groups (UN/CEFACT EWG
meeting, Barcelona in March)

* Refining the PIM UML model and applying more detailed model
transformations to PIM models for CORBA, Web Services, ebXML
and J2EE/EJB

 Further information at: www.arapxml.net
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