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1 Introduction

This functional design document is intended to detail the solution required for the IFC1370_CIC_Retrieve Recent Transactions interface, from the generation of data in the sending systems to the receipt of that information in all relevant receiving systems.

This document will be used by the development teams of all technologies involved in order to construct the interface, from Application and Connector to Middleware teams.

1.1 Outstanding Issues

	Reference
	Issue

	
	

	
	


1.2 Document Purpose

The target audience for this document is:

	Audience
	Rationale



	Integration Development Team
	Development of the interface

	CHD Development Team
	Development of the interface

	SCMS Development Team
	Development of the interface


1.3 Dependencies

	Reference
	Dependency

	1.
	Functional Design is the key dependency for all parties. Functional Design should be agreed and frozen before any development begins.

	2.
	Validation testing of the interface will require all developments to be complete, unit tested and signed off by the appropriate sub-team lead or authority as a pre-requisite.

	3.
	The complete interface is dependent on all components ( WMQI, CIC/MQ Connector, Arbor) being fully tested and delivered


1.4 Assumptions

	Reference
	Assumption

	1.
	SkyTalk records are not required.

	2.
	The number of transactions returned will be determined by a configuration setting in Arbor.  Initial this will be set to 10.


2 INTERFACE DEFINITION

2.1 Background and Overview

This is a request/reply type interface that will be triggered when a user requests a list of their last n transactions across the services of a single account from their set top box.  The use case is detailed in UC Retrieve Transactions for Billing Account (ref. 4). 

A user will select to view their last n transactions; this will include all unbilled payment, adjustment, refund, non-recurring charge and PPV transactions made since the last statement, excluding PPVs paid ‘on account’.  In some cases, where the transaction arrival into Arbor was delayed, the date of the transaction may be before the end of the last statement but no billed information will be displayed.  The number of transactions returned will be configured in Arbor, initially this will be set to 10.

The sending system, CIC, will create the request message and pass the information onto WMQI, which will transform and route the information to the receiving system, Arbor.  Arbor will query its databases and return the relevant information that can be passed back into CIC as a continuous string.

2.2 Solution Architecture

A graphical representation of the complete interface architecture follows, outlining the high-level environment, processes and flow. 
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1. CIC passes a message to the CIC/MQ Connector. The Connector transportes this, using MQ Series, to a message queue. At this time the CIC/MQ Connector persists the connection with the associated message id and awaits the reply.

2. WMQI picks up the message from the system outbound queue and processes it through, mapping and transforming fields where necessary.

3. WMQI passes the message out to a message queue.

4. The MQ/Arbor Connector takes the message from the MQ series queue and passes it to Arbor. Arbor then processes the message and prepares a reply copying the message id to the correlation id field.

5. The MQ/Arbor Connector passes the Arbor reply message from MQ/Arbor Connector to a MQ Series system outbound message queue.

6. WMQI takes the message from the system outbound queue mapping and transforming fields.

7. The reply message is passed out of WMQI to an MQSeries message queue, which is a dynamically created queue for storing reply messages.
8. The CIC/MQ Connector then uses the Correlation Id of each reply message to pick up the correct reply message for each request initiated and passes the details back to CIC in order to complete the interface.

It is also important to make a distinction between interfaces based on the nature of operation in which they result in the receiving system as this has an impact on the architectural design.  The IFC1370_CIC_Retrieve Recent Transactions interface is a Read interfaces.  Read interfaces result only in a Read operation, so no update has to be performed in the receiving system, Arbor.  In this case the messages can be set to time out as they can be resent, CIC will wait up to 10s for a reply message before raising an automatic error.

2.3 WebSphere MQ Requirements

The queue names between applications are outlined below.

	Sending Application
	Message Direction
	Type
	Queue Name

	CIC/MQ Connector
	Outbound
	Static and Remote
	WMQ01.0000.CIC01

	Arbor
	Inbound
	Static and Local
	ARB01.0000.WMQ01

	Arbor
	Outbound
	Static and Remote
	WMQ01.0000.ARB01

	CIC/MQ Connector
	Inbound
	Temporary, Dynamic and Local
	CIC01.0000.WMQ01


RFH2 Message Headers will be used for routing messages from both Arbor and CIC within WMQI.

3 SENDING SYSTEM TO INTEGRATION LAYER

The following section outlines the design specifications for the interface that relate to the sending system. This includes the way the sending system will send to the Integration Layer.

3.1 Sending System Outbound Message – CIC

This section describes the message sent out from the sending system to the Integration Layer and the initiation of the interface process.

3.1.1 Sending System Pre-processing

CIC is the sending application.  The user triggers the interface when they make an enquiry.

When triggered, CIC creates a message in the form of a continuous String. The CIC/MQ Connector transports it to an MQSeries queue.

3.1.2 Information To Be Transmitted

CIC will provide data to ensure that a valid request message can be built by WMQI and passed to Arbor and that this message will contain enough information to uniquely identify the details to pass back.

3.1.3 General Process Flow

General flow information from the sending system can be extracted from the table below.

	Interface Statistics
	Description

	Frequency
	High (1/min)

	Timing
	High (<2s)

	Average Volumes
	Average of 2300 customers opting in per day, so given unbalanced rate then  4 per minute.

	Peak Volumes
	8 per minute

	Peak Message Body Size
	Medium (1kb)

	Trigger
	User request to CIC for latest n transactions.

	Sequence of Process
	Called on request


3.1.4 CIC/MQ Connector processing

The CIC/MQ Connector will fulfill the responsibility of connecting to CIC and pass the messages to/from MQSeries in the format expected.

The connector will place the message on the MQ Series queue with a MQMD and an RFH2 Header. The connector will be populate the header as follows:

	Field Name
	Min – Max Usage
	Format
	Value

	MQMD
	1-1
	
	

	MsgType
	1-1
	Integer
	Set to ‘MQMT_DATAGRAM’

	Expiry
	1-1
	Integer
	Set to unlimited

	Persistence
	1-1
	Integer
	Set to persistent

	MsgId
	1-1
	MQByte 24
	Defaulted by MQ

	MQRFH2.mcd
	1-1
	
	

	Msd
	1-1
	A3
	Set as ‘XML’

	Set
	1-1
	A15
	As defined by WMQI Development Team.

	Type
	1-1
	A50
	Set to the name of the first xml tag

(i.e. ‘RetrieveRecentTransRequest’)

	Fmt
	1-1
	A3
	Set as ‘XML’

	
	
	
	


3.1.5 Sending System Outbound Message Structure

Message Name:
MZ_IFC1370_OT_RetrieveRecentTransRqt

Field Delimiters:
XML

Scope of Message:
All Normal Processing

	Field Name
	Min – Max Usage
	Format
	Comment

	<RetrieveRecentTransRequest>
	1-1
	Tag
	

	<ContractNumber>
	1-1
	Text
	Used to identify the subscriber billing account.

	</RetrieveRecentTransRequest>
	1-1
	Tag
	


3.1.5.1 Generic Formatting Rules

Data will be sent from the system following the generic format below:

	Data Format
	Comments

	Text
	There is no padding in xml


3.1.6 Control Mechanisms

Any Errors that occur during the processing of the interface will be handled in a standardized way as outlined in the Integration Layer Error Handling Document (ref. 2).

3.1.7 Security and Authorisation

Security information will adhere to the requirements outlined in the document Sky CRM Non-Functional Requirements. Details of these can be obtained from the Project Office.

3.2 Sending System Inbound Message – CIC

This section describes the message that WMQI sends to CIC as specified in IFC1370_CIC_Retrieve Recent Transactions and how WMQI sends this message back to the original sending system, CIC (here also referred to as the Reply-To system).

3.2.1 Routing and Filter Rules

Field <Success> provides the only routing for Reply messages of type RetrieveRecentTransResponse to CIC.

This field will contain the value ‘true’ in the case there has been normal processing and the broker will proceed to map as normal. If there was a problem in the Arbor processing of the request requiring ESM handling, such as ‘Billing Account Not Found’, an Unsuccessful message (with text ‘false’) is routed in the Application Flow to the generic Error Handling messageflow. The message created in the Error Handling flow is covered in the Middleware Integration Layer Error Handling (ref 2.).

3.2.2 Reply-To System – Inbound Message Body Structure

Message Name: 
MZ_IFC1370_IN_RetrieveRecentTransRpy

Field Delimiters: 
XML

Scope of Message: 
All Normal Processing

	Field Name
	Min – Max Usage
	Format
	Mapped From Source Field
	Possible Values or Comment

	<RetrieveRecentTransResponse>
	1-1
	Tag
	
	

	<Success>
	1-1
	Boolean
	<Success>
	Constant value: true

	<Statement>
	1-1
	Tag
	
	

	<AccountHolderName>
	1-1
	Text
	<AccountHolderName>
	

	<ClosingBalance>
	1-1
	Curr
	<ClosingBalance>
	See 3.2.2.1 for transformation.

	<CurrencyCode>
	1-1
	Text
	<CurrencyCode>
	See 3.2.2.2.

	<CurrentBillingPeriodStartDate>
	1-1
	Date
	<CurrentBillingPeriodStartDate>
	See 3.2.2.1 for transformation.

	<CurrentBillingPeriodEndDate>
	1-1
	Date
	<CurrentBillingPeriodEndDate>
	See 3.2.2.1 for transformation.

	</Statement>
	1-1
	Tag
	
	Closing Tag

	<Transaction>
	0-n
	Tag
	
	

	<TransactionValue>
	1-1
	Curr
	<TransactionValue>
	See 3.2.2.1 for transformation.

	<TransactionDescription>
	1-1
	Text
	<TransactionDescription>
	

	<EffectiveDate>
	1-1
	See 3.2.2.3
	<EffectiveDate>
	See 3.2.2.3 for transformation.

	<Settlement>
	1-1
	Tag
	
	

	<SourceType>
	1-1
	Num
	<SourceType>
	Indicates payment method. Mapped directly.

	<SettlementMethod>
	0-1
	Tag
	
	Only map if present in source message. See 3.2.2.4.

	<PaymentCardDetails>
	1-1
	Tag
	
	

	<CardNumber>
	1-1
	Num
	<CardNumber>
	

	<ExpiryDate>
	1-1
	Text
	<ExpiryDate>
	Passed in the same format as sent by Arbor (i.e. MMYY).

	</PaymentCardDetails>
	1-1
	Tag
	
	

	</SettlementMethod>
	1-1
	Tag
	
	

	<SettlementMethod>
	0-1
	Tag
	
	Only map if present in source message. See 3.2.2.4.

	<BankDetails>
	1-1
	Tag
	
	

	<AccountNumber>
	1-1
	Text
	<AccountNumber>
	

	<SortCode>
	1-1
	Text
	<SortCode>
	

	</BankDetails>
	1-1
	Tag
	
	

	</SettlementMethod>
	1-1
	Tag
	
	

	</Settlement>
	1-1
	Tag
	
	

	</Transaction>
	1-1
	Tag
	
	

	</RetrieveTransactionsResponse>
	1-1
	Tag
	
	


3.2.2.1 Generic Transform Rules

Data will be sent according to the generic format below:

	Data
	Comments

	Boolean
	Values: passed with possible values true and false

	Text
	There is no padding in xml.

	Num (Numbers)
	Passed in character format.  This format contains no thousand separator (ie 1000 instead of 1,000) and does not use a period (.) as a decimal separator.  No padding should take place.

	Curr
	Currency. Value in Pounds.Pence or Euros.Cents. This means that currency values sent from Arbor will need to be divided by 100. This value can be negative as shown by a preceding ‘-‘.

	Date
	Format DD/MM/YYYY. Transformation from Arbor values is therefore required.


3.2.2.2 CurrencyCode

Look at the value in the incoming Arbor.<CurrencyCode> field and use the table below to determine the appropriate value to map to the CIC.<CurrencyCode> field:

	Value in Arbor Outbound Message
	Value to use in CIC inbound message

	1
	GBP

	3
	EUR


NOTE: For transformation value mappings such as these, an error should be raised if an appropriate mapping is not found.

3.2.2.3 EffectiveDate

EffectiveDate will have a different format depending on whether the item in question is a Box Office transaction or not. This is identified as shown below (on the assumption that RetrieveRecentTransactions only returns PPV Usage charges and not Skytalk Usage charges), but in any case a transformation is required from the <EffectiveDate> format that is supplied by Arbor:
	Value in Arbor.<TransactionType>
	Format to use in CIC.<EffectiveDate>

	Usage
	DD/MM/YYYY HH24:MM

	<All Other values>
	DD/MM/YYYY


3.2.2.4 Credit/Debit Card Fields

CardNumber, Card Expiry, SortCode and AccountNumber are optional fields, the presence of which depends on the type of payment (as denoted by SourceType).

Therefore each of these fields should be mapped from the source message to the target message only where they occur. For informational purposes only the relationship is shown below:

	Arbor.<SourceType>
	Optional CIC Payment Fields to map

(for information only)

	1
	<CardNumber>, <CardExpiry>

	2
	<SortCode>, <AccountNumber>

	3
	None


3.2.3 Reply-To System – Inbound Message Header Structure

In this case the MQRFH2 is persisted to inbound reply message.

3.2.4 Connector Processing

The CIC/MQ Connector uses the correlation id of the reply message to match it to the request that it originally sent out.  When the reply is returned the interface transaction is closed.

3.2.5 Control Mechanisms

Any Errors that occur during the processing of the interface will be handled in a standardised way as outlined in the Middleware Integration Layer Error Handling Document (ref. 2).

In that case the field <Success> comes back from the Receiving System- Arbor- as ‘false’ ,  the message will be routed to the CIC Error handling messagflow where a standard Reply error message will be formulated and returned to CIC containing the CIC Error Category code and error specific text.

3.2.6 Security and Authorisation

Security information will adhere to the requirements outlined in the Sky CRM Non-Functional Requirements document. This has no effect on the functional operation of the interface.

3.2.7 Reply-To System Events Triggered

There is no event triggering required for this interface.

In case of a mapping/transformation error, the standard error handling message flow ensures CIC receives the generic error message notifying of the problem. It is up to the CIC to decide whether to re-send or abort at that point.

4 INTEGRATION LAYER TO RECEIVING SYSTEM

4.1 Receiving System Inbound Message – Arbor

4.1.1 Routing and Filter Rules

Processing is limited to mapping from the prescribed CIC XML to the Arbor XML format.

WMQI does not validate or filter to ensure that CIC provides the mandatory fields.

4.1.2 Receiving System Inbound Message Structure

Message Name:
MZ_IFC1370_IN_RetrieveRecentTransRqt

Field Delimiters:
XML

Scope of Message:
All Normal Processing.

	Field Name
	Min – Max Usage
	Format
	Mapped from Sending System
	Transformation Rules or Comment

	<RetrieveRecentTransRequest>
	1-1
	Tag
	
	

	<ContractNumber>
	1-1
	Text
	<ContractNumber>
	Used to identify the subscriber billing account. Within Arbor this is External ID Type 1 “Customer ID”

	<ExternalIdType>
	1-1
	Num
	Default in WMQI
	Indicates the type of data being passed in this message.

Default to ‘1’ (Customer Id).

	<RetrieveRecentTransRequest>
	1-1
	Tag
	
	


Key

	
	Container Tag

	
	Element Tag


4.1.2.1 Generic Transform Rules 

Data will be sent to the system following the generic format below:

	Data Format
	Comments

	Text
	There is no padding of text values within XML.

	Num
	Numbers passed in character format. This format contains no separator (i.e. 1000 instead of 1,000) and uses a period (.) as a decimal separator. Negative numbers are not expected.

There is no padding of number values within XML.


4.1.3 Receiving System – Inbound Message Header Structure

The MQRFH2 and MQMD are persisted from the source message except for the following fields that require extra processing:

	Reply Message Field Name
	Min – Max Usage
	Format
	Field Transform Rule or Comment

	MQRFH2.usr
	1-1
	
	The usr folder contains fields defined by the developer.

	RpyType
	1-1
	A50
	‘RetrieveRecentTransResponse’- to be set in WMQI module flow


4.1.4 MQ/Arbor Connector Processing

Arbor uses the MQ/Arbor Connector to extract data from and send data to MQSeries queues.

The MQ/Arbor Connector will use the message type in the RFH2 header to identify the message.

4.1.5 Control Mechanisms

Any Errors that occur during the processing of the interface will be handled in a standardised way as outlined in the Middleware Integration Layer Error Handling Document (ref. 2).

4.1.6 Security and Authorisation

Security information will adhere to the requirements outlined in the document Sky CRM Non-Functional Requirements. Details of these can be obtained from the Project Office. 

4.1.7 Receiving System Pre-processing

There is no Receiving system post-processing requirement for this interface.

4.1.8 Receiving System Events Triggered

On receipt of the message Arbor will query its internal database and return the relevant information.

4.1.9 Receiving System Outbound Message (Reply Message)

The output message from Arbor will be one of two types. If the Arbor API encountered no problems in retrieving the transaction details, the standard Reply message will be as shown below in this Section. If this is not the case, a generic error formatted message will be sent as specified in the Middleware Integration Error Handling document (ref. 2).

4.1.9.1 Connector processing

The MQRFH2 and MQMD are persisted from the inbound message to the outbound message with the following exceptions:

	Reply Message Field Name
	Min - Max Usage
	Format
	Mapped From Request Message Field
	Field Transform Rule or Comment

	MQMD
	1-1
	
	
	Message descriptor contains message control information. 

	MsgType
	1-1
	
	n/a
	String constant: ‘MQMT_REPLY’

	MsgId
	1-1
	MQByte 24
	n/a
	Defaulted by MQ

	CorrelId
	1-1
	MQByte24
	MsgId
	Value received by MQ/Arbor Connector in the MQMD.MsgId field is mapped to MQMD.CorrelId.

	MQRFH2.mcd
	1-1
	
	
	The mcd folder contains properties that describe the 'shape' or 'format' of the message. The mcd fields are of variable length XML format. The Format values given here are expected maximums, based upon BskyB build requirements.

	Type
	1-1
	A50
	MQRFH2.usr.RpyType
	Mapped from MQRFH2.usr.RpyType from incoming message (value will be ‘RetrieveRecentTransResponse’)


4.1.9.2 Replying System – Outbound Message Body Structures

Message Name: 
MZ_IFC1370_OT_RetrieveRecentTransRpy

Field Delimiters: 
XML

Scope of Message:
Normal Processing

	Field Name
	Min - Max Usage
	Format
	Possible Values or Comment

	<?xml?>
	1-1
	Header
	version="1.0" encoding="UTF-8"

	<RetrieveRecentTransResponse>
	1-1
	Tag
	

	<Success>
	1-1
	Boolean
	Constant value: true

	<Statement>
	1-1
	Tag
	

	<AccountHolderName>
	1-1
	Text
	

	<ClosingBalance>
	1-1
	Curr
	Balance on last statement eg. 1200

	<CurrencyCode>
	1-1
	Text
	Possible values are 1, 3.

	<CurrentBillingPeriodStartDate>
	1-1
	Date
	Start date of current billing window

	<CurrentBillingPeriodEndDate>
	1-1
	Date
	Cut off date of current billing window

	</Statement>
	1-1
	Tag
	Closing Tag

	<Transaction>
	0-n
	Tag
	

	<TransactionValue>
	1-1
	Curr
	Amount for individual transaction in pence, e.g. ‘15656’

	<TransactionDescription>
	1-1
	Text
	Transaction Descriptor, e.g. ‘Short Description’

	<EffectiveDate>
	1-1
	Date
	Date-Time, e.g.  ‘16071976071036’

	<TransactionType>
	1-1
	Text
	Possible values: ‘Payment’, ‘Reversal’, ‘Adjustment’, ‘NRC’, ‘Usage’

	<Settlement>
	1-1
	Tag
	Only occurs for payment

	<SourceType>
	1-1
	Num
	Indicates payment method.

	<SettlementMethod>
	0-1
	Tag
	Only occurs for payment

	<PaymentCardDetails>
	1-1
	Tag
	

	<CardNumber>
	1-1
	Num
	e.g. ‘12349876432167989’

	<ExpiryDate>
	1-1
	Text
	Format MMYY. E.g. ‘0405’

	</PaymentCardDetails>
	1-1
	Tag
	Closing tag

	</SettlementMethod >
	1-1
	Tag
	Closing tag

	<SettlementMethod >
	0-1
	Tag
	Only occurs for payment

	<BankDetails>
	1-1
	Tag
	

	<AccountNumber>
	1-1
	Text
	e.g. ‘12349876432167989’

	<SortCode>
	1-1
	Text
	e.g. ‘600001’

	</BankDetails>
	1-1
	Tag
	Closing tag

	</SettlementMethod>
	1-1
	Tag
	Closing tag

	</Settlement>
	1-1
	Tag
	Closing tag

	</Transaction>
	1-1
	Tag
	Closing tag

	</RetrieveTransactionsResponse>
	1-1
	Tag
	Closing tag


4.1.9.2.1 Generic Formatting Rules

Data will be sent from the system following the generic format below:

	Data
	Comments

	Boolean
	Values: passed with possible values true and false

	Text (Strings)
	There is no padding in xml.

	Date
	DDMMYYYYHH24MISS

	Num (Numbers)
	Passed in character format.  This format contains no thousand separator (ie 1000 instead of 1,000) and does not use a period (.) as a decimal separator.  No padding should take place.

	Curr
	Currency value in the lowest units (e.g. pence or cents), so no decimal point is used. This value can be negative, as shown by a preceding ‘-‘.


4.1.9.2.2 Success

Denotes whether there was an error in the Arbor processing. If so, value is set as false which is used as trigger in message-flow to route message to the Error Handling Flow (ref. 2). If there are no errors: continue as normal.

5 APPENDIX

5.1 Example Sending System Outbound Message – CIC

<RetrieveRecentTransRequest>
<ContractNumber>1</ContractNumber>
</RetrieveRecentTransRequest>
5.2 Example Receiving System Outbound Message – Arbor

<?xml version="1.0" encoding="UTF-8" ?>
<RetrieveRecentTransResponse>
<Success>true</Success> 

<Statement>
<AccountHolderName>A.N.Other</AccountHolderName> 

<ClosingBalance>2.00</ClosingBalance> 

<CurrencyCode>GBP</CurrencyCode>

<CurrentBillingPeriodStartDate>01012003 131313</CurrentBillingPeriodStartDate> 

<CurrentBillingPeriodEndDate>01012002 131313</CurrentBillingPeriodEndDate> 

</Statement>
<Transaction>
<TransactionValue>99</TransactionValue> 

<TransactionDescription>Description 0</TransactionDescription> 

<EffectiveDate>16071976071036</EffectiveDate> 

<TransactionType>Payment</TransactionType>
<Settlement>
<SourceType>3</SourceType> 

</Settlement>
</Transaction>
<Transaction>
<TransactionValue>120</TransactionValue> 

<TransactionDescription>Description 1</TransactionDescription> 

<EffectiveDate>16071976071036</EffectiveDate> 

<TransactionType>Payment</TransactionType>
<Settlement>
<SourceType>1</SourceType> 

<SettlementMethod>
<PaymentCardDetails>
<CardNumber>12349876432167989</CardNumber> 

<ExpiryDate>0405</ExpiryDate> 

</PaymentCardDetails>
</SettlementMethod>
</Settlement>
</Transaction>
<Transaction>
<TransactionValue>1201</TransactionValue> 

<TransactionDescription>Description 2</TransactionDescription> 

<EffectiveDate>16071976071036</EffectiveDate> 

<TransactionType>Payment</TransactionType>
<Settlement>
<SourceType>2</SourceType> 

<SettlementMethod>
<BankDetails>
<AccountNumber>12349876432167989</AccountNumber> 

<SortCode>600001</SortCode> 

</BankDetails>
</SettlementMethod>
</Settlement>
</Transaction>
</RetrieveRecentTransResponse>
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