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Known BIAN Implementations — 2020°

- SPD Bank (& IBM)
- ABSABank (&TCS)
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Iimplementations that we are aware of through webinars, working groups and discussions; likely to be more in reality.
2Application Landscape Heatmaps, Application Portfolio management, Business Architecture, Business Capabilities.
SFurther implementations are possibly underway, that can’t be disclosed for confidentiality or other reasons.
4Certification (DRAFT) Working Paper & Questionnaire (Spreadsheet) have been produced, being reviewed.

2 https://bian.org/participate/bian-webinars/
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ADOPTION OF BIAN APIS



BIAN Inspired APIs EPNC

Moving from fine-grained endpoints to logical endpoints representing business functionality
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Adoption of BIAN APIs EPNC

PNC’s new architecture strategy includes ‘Inner APIs’ which perform a single function and align to BIAN standards

> _ New PNC Architecture
/ Experience
O

Fine-grained representation of a user interaction. Specific user function, DOMAIN MICROAPP

only concerns itself with performing that function as best as possible
J == o
Eﬁ Outer API

Tightly coupled to the Ul, provides the data necessary for display purposes
by the Ul. It is the Outer APlIs job to filter out unnecessary data and to
orchestrate invocations across many Inner.

oéb Inner API (BIAN Inspired)

Exposes all functionality and data contained within a SOR to the
enterprise. The Inner API's evolution is tied to the evolution of the SOR
and should only perform one function, allowing for abstraction fromthe
SOR
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Inner APIs are inspired from the BIAN APl Model and leverage the BIAN
Object Model (BOM) to model their inputs/outputs

= To avoid vendor lock-in and provide a BIAN inspired Inner API, we must
build our own Inner APIs

= This principle is important to abstract out Vendor Systems of Record

= An Inner API will need to be built that calls the Vendor’s proprietary API SOR SOR SOR SOR

@ PNC | =EBIAN



DEVELOPING WITH BIAN



Developing with BIAN

PNC has developed a number of tools to integrate the BIAN framework and data modeling standards across the

development lifecycle

EPNC

API Discovery API Toolkit Generator & Validator Pipeline Enforcement Compliance Dashboard

Innerpedia

Lorem psum

Catalog of endpoints, inspired
by the BIAN endpointconsole,
for individuals to discover in-
development and completed
endpoints

Description

= Promotesre-use

= Provides all Inner APIsin
one unified location

Benefits

= Allows users to understand
how to leverage and call
specific services

Endpoint Catalog & APl model

Mechanism for users to select
BIAN-inspired PNC endpoints
and build their payload from
already modeled entities and
properties

Improves time-to-market by
accelerating development
cycles

Enables seamless integration
and data sharing across
systems

Swagger Generator & Validator

Tools that generates and auto-
populates swaggers with data
from the API Toolkit while
ensuring adherence to BIAN
and PNC standards

= Accelerates modeling and

development time in-line
with contract-based
development

= Enables users to better self-

serve and check for
adherence to standards

GitOps Pipeline
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Pipeline outfitted with various
enforcement capabilities to
ensure standards are enforced

= Automated pipeline checks
ensure applications meet our

set standards

= Enforcement mechanismto

ensure applications not
modeled correctly do not
reach production

Compliance Dashboard

Microsenvice Governance

Compliance dashboard
aggregates microservices’
adherence to leading practices

» Increased visibility into
application compliance

= Alerts simplify managementof
‘drifted’ applications

S PNC |EBIAN



Innerpedia 2 PNC

Innerpedia is PNC’s central repository for inner APIs, allowing users to search and understand the capabilities of each of API
while promoting re-use and adherence to BIAN naming conventions

SWAGGERS VALIDATE GENERATE

Searching

Type keywords here to search for
any existing APIs that perform the
Inner API Naming NNER v | carergones [ INNER-AP service you are looking for
Applications follow the
standard naming Results (4)
convention of: ‘BIAN

Service Domain - SOR’ Customer Profile - VISA

[his service comain maintains a small profile of key indicators for a customer that «= referrenced dunng customer interations to ‘acilitate routing, s2racng ane produclfzerace fulhillment decisions. Thes car

nclude status, 1 |TH’_"‘ ana sierts,

Descriptions

Payment Initiation-FISERY .. . .
I h:= service domain provides a customer payment serace. It captures the payer and payee cetails and key properties of the payment and orchestrates the transactior. It provides support for repeating/schaduled \ 4 Descnptlons Of the SerVICG domaln

—___ havebeen provided, as well as
Payment Initiation-FISERV examples of use to provide specific
v use cases for each microservice

Ihi= service domzin provides a customer payment senace. It captures tha payer 2nd payee catails and key properties of the payment and orchestrates tha transaction, It provides support ‘or repeating/zchedulad

payment
Payment Initiation-FISERY

Ihi= senvice domain provides a customer payment serace. It captunes the paysr 2nd payee astails and ey properties of the payment and orchastrates the transactior. It provides suppart ‘or repeating/sch=dulad

paymonis

©201% The PNC Financial Services Group, Inc. All Rights Reserved.
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Swagger Generator & Validator
The Swagger Generator and Validator were built to help users model their services uniformly and in adherence with PNC and
BIAN standards

Swagger Generator

SWAGGERS VALIDATE GENERATE

This generator will allow you to create a swagger based on Open API 3.0 specifications

SWAGGER INFO

Choose a swagger type (®) Inner O Outer
Title: Service Domain Test- test Prefill 1
ServiceDomainTest test
This API connects to FISERV for Payment Management that supports /payment-initiation-fiserv/v1
Payee, Payee Group management
Micron - APl COE micron@@pnc.com
Swagget-Level Tags *

Mechanism for users to build swaggers (contracts)in
accordance with PNC standards

Includes stored BIAN and APl model data so that fieldsauto-
populate and restrict the user from deviating from modeling
guidelines

S PNC |EBIAN

EPNC

Swagger Validator

Validate Your Swagger

© standanss we are soking ot the exurp

page

crrorsrouns [
‘

= The validator provides users the opportunity to check
that their swagger is compliant, providing feedback for
any errors

» The tool checks to ensure naming conventions, BIAN
standards, and other modeling rules are adheredto




Compliance Dashboard

EPNC

The compliance dashboard allows both development teams and managers to monitor adherence to modeling and swagger

standards

API CoE Hub

Microservice Governance

Loremn ipsum dolor sit amet, consectetur adipiscing elit

Repositories

® slip-acl-account-laokup

33.3%

@ sip-card-authonzation-fdr

33.3%

® slp-acl-account-payofiquate

33.3%

@ sip-card-authorization-fdr

100%

® slp-acl-account-summary

33.3%

@ sip-card-authorization-tsys

33.3%

GENERATOR COMPLIANCE

® sip-card-arl-service

33.3%

@ sip-card-authorization-placeholder

33.3%

@ sfp-card-authonzation-placeholder

33.3%

@ sfp-card-authonzation-placeholder

33.3%

@ sfp-card-authonzation-placeholder

33.3%

@ sfp-card-authonzation-placeholder

33.3%

@ sfp-card-authonzation-placeholder

33.3%

@ sfp-card-authonization-placeholder

33.3%

@ sfp-card-authorization-placeholder

33.3%

@ sfp-card-authonization-placeholder

33.3%

» The compliance dashboard displays compliance checks that are performed when applications are built and deployed

» Provides a mechanism to check for adherence to specific standards, like swagger and data modeling compliance

S PNC |EBIAN



PNC AND BIAN PARTNERSHIP



BIAN-Inspired Innovation & Partnership EPNC

The API Toolkit, a combination of the Endpoint Catalog and APl Model, is a key enabler in ensuring BIAN standards are
adhered to at PNC and provides PNC a mechanism to enhance the BIAN industry framework

Endpoint Catalog Extending the Model | PNC and BIAN Partnership -------;

Universe of all BIAN-inspired endpoints mapped to service domains and their corresponding

SORs The work and analysis conducted to develop the Endpoint

Catalog and API Model provide a mechanism for PNC to
contribute to the BIAN model by extending both the

Endpoint Catalog R - )
framework’s endpoint list and Business Object Model (BOM)

W - M — - - —_— —_— ——
— el -
[

= Ensures all endpoints developed
leverage BIAN standards

= |dentifies areas to extend BIAN
endpoints to meet PNC
requirements

Feedback Loop:

@ Leverage the existing BIAN endpoint list and customize
them for PNC’s use cases and transactions

@ Understand PNC SOR capabilities and map them to the

API Model BIAN model

A collection of ER models that details entity and property relationships for each service

domain, depicted in logical ER diagrams and provided to users in a JSON format @ Host working sessions to ensure PNC-inspired

endpoints and models align to the BIAN framework

ER Model
= .
= @ Extend the BIAN framework to meet PNC requirements
= Provides modeled out entities and properties for
P = each BIAN service domain
g - Allows for automated population of swaggers to @ Contribute back the delta between PNC requirements
:;._ ensure standardized modeling and naming and the existing model to help grow, enhance, and

evolve the overall framework

= St conventions are used across development teams

.

[1iF R

S PNC |EBIAN
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Context I

About Absa

Absa is a truly African brand committed to finding local solutions for uniquely local challenges and everything they do is focused on
adding value. Tothis end Absa offer all clients across the continent a range of retail, business, corporate and investment, and
wealth management solutions as well as ensure a positive impact in all the countries where it operates in.

Vision : To become digital bank of choice.

Primary Drivers for BIAN Adoption

« The aim of the bank is to become the digital bank of choice across the African continent with customer centricity at the core. Absa wanted
to achieve this by ensuring the faster launch of digital products and features for its customers. The bank had a vision to Lego-fy its

banking services by repackaging services into reusable building blocks which would guarantee them success in their digital
transformation journey.

« Decompose existing legacy middleware into API, Microservices.
« Introduce new age digital channels and establish DevOps, CI/CD for faster Time To Market.



Our new Microservices/API platform - Way Forward - Principles

The new platform is not a like-for-like replacement for existing ESB middleware

e Service will not be built to retrofit existing channels.
e Not just a protocol change i.e. SOAP to REST.

The new platform is more than a “gateway”, it provides :-

e Decoupling and abstraction from the core banking and other backend services.
e Standardization and governance via its use of the BIAN Framework.
e Orchestration where it is required.

Vendor applications and in-house developed solutions needs to comply with the BIAN-based Absa standards that have been
adopted when competing for business.

Designed with a Microservices architectural style to :-

e Decouple complex systems from business functions like with SOA (Service-oriented Architecture) but with more service
independence and more resilience.

e Leverage of AGILE and best practice principles coming out of our industry.

The new platform seeks to adopt a standardized approach by implementing ‘common’ architecture principles across the Absa
Regional Operations landscape.

The new platform is designed to decouple back-end solutions so that that a “plug-n-play” approach can be adopted to replacing
back-end applications.




Existing Architecture |

Summary

Single point of entry for all channels, Common middleware
driving all ARO countries, Built in Flexibility enabled by plug
and play of core applications by countries independently
without impacting other countries

. New Product
Core banking model:

Single transaction flowchart

Unstable Monolith, Time & effort intensive to introduce new
Business features

R

Fintech

CORE
BANKING

Merchants

aEC)

Third Party
Aggregators
. Applications | . Core | ‘ ARO N Multiple 'S Integrations s que.Banking Inte.gra.ting
Banking Apps Integrations through with internal applications

with Core banking multiple languages



BIAN Adopted Architecture

Core banking model:
Single transaction flowchart Sample BIAN APIs
with BIAN API

New Product

Savings Account API, Party
Reference Data Directory API,
Payment Initiation API, Customer
Event History API, ProductDirectory
API

Digital

Merchants @ —

CORE
»

BANKING

Summary

Fintech / Third Party @ Cqmpliance to BIAN standards enables Legq—fication of que Banking model .with Si.ng.le
Aggregators point of entry for all channels, Common middleware driving all ARO countries, Built in
Flexibility enabled by plug and play of core applications by countries independently

without impacting other countries

Secure, Reusable, Standardized enabling cost and effort efficient introduction of
Business features

) ARO SINGLE Integrations Integrations through Core Banking Integrating
.Core Banking | ‘ Apps with Core banking using BIAN API ’ SINGLE BIAN - with internal applications

' Applications |



Program Approach

MVP - Current Approach Big Bang

Hybrid — Suggested Approach

*Focused on onboarded channel only Consider all channel needs at once : . .
* Consider requirements for existing key
channels and uplift APIs for new

Pros: Pros: ) :
requirements on need basis

* Faster TAT (Turn around time) for channels « Zero rework as all requirements analysis
» Zero wastage completed before start of development

Pros:

Build right first time
Zero or minimal re-work

o : Reduce cost for SMEs support
* Additional cost due to continuous Can lead to wastage due to un-used APIs Faster Time to market of channels

engagement with SORs and Channels Increase in time to market of new
* Lack of reusability. Need enhancement channels

Cons: Cons:

introduction

every time Disconnect between business needs and cons:
solution offered
Not able to gain competitive advantage * None

Adopted green field implementation approach to maximize benefits of agile architecture.

Targeted new Channels to be onboarded first on the new platform followed by transformations of existing channels.
MVP approach followed for quick onboarding of transactional Chat Banking channel and now we are looking at
analysing existing capabilities of all digital channels.




BIAN Adoption trends & recent experiences |

. Multiple customers

\\ Speed to Market — Launch products, features, capability faster O Few customers

. . Very Few customers

\ Business - IT Alignment & Enterprise/ LoB Blueprinting . K Moving away from ESBs to Standardized APIs and Microservices on Cloud .
Application portfolio rationalization to identify gaps, overlaps and misaligned Legacy modernization / Core systems repurposing and moving towards coreless

applications @) \ banking .

Create DDD based right sized services for any greenfield / brownfield

\ Match and select vendor solutions/COTS/Fintech for business capabilities . k implementations

L

During M&A process to select competing capabilities from the merged
organization

Business - IT alighment
Application portfolio rationalization
' Advisory
) o Legacy/Core modernization,
Enterprise/LoB blueprinting Domain Driven Design, MSA/ API
Implementation
COTS/Fintech selection
Customer Journey creation / re-imagination

\\ Innovation - Customer journey creation / re- imagination O




The Journey — We started with an execution approach ...

Post PoC
Implementation,
a detailed

execution
approach was put
together for the
entire program

Activities

Deliverable

TCS BIAN Assets

Templates

Enablers

Best Practices

Understand back end
applications & services in
scope

Identify stakeholders — All
SMEs and reviewers needed
for the project.

Confirm level of BIAN API
adoption.

Agree on a timeline for
execution.

Detailed proposal (scope,
execution plan, teams
involved and timeline)

¥

Understand the business
processes in scope- entire
process flow from channel
to SORs.

Collaborate with
stakeholders for thorough
analysis.

Review Understanding

Mapping of existing
services to DDD based
BIAN service Domains and
create service catalog.

\ ¢

Align & Adopt

For BIAN aligned DDD
services, create Service
URIs & Contracts.
Present to Stakeholders
for review and signoff

BIAN based service
specifications along with
URIs and contracts .



ldentified the right APl Adoption pattern & delivered artefacts...

API
adoption
pattern

Align Service
Domain & URI

Consumers will
have to be made
aware of changes
in the URL.

Align Service
Domain, URI and
Control record

Request response
will have to be
changed, mapping
dictionary to be
maintained for
data elements.

* Align Service Domain,
URI and Control record
as well as BIAN BOM

Entire data model has to
be aligned with BIAN.

Increasing Level of alignment

* Pattern adopted for Absa

Analyze & Map to

BIAN Service Domains

BIAN Operations
Level Mapping

BIAN Operation &
BIAN Payload Level

Mapping

'_ “Helped consolidate multiple

S services providing same capabilities.
Eg. 20 payment services were
consolidated to 4”

Channel API to BIAN APIto
'SOR service mapping

»

“Helped identify reuse across _ :
channels “ Mapping multiple

channels to BIAN API

———— + . — St s

DA N S — a“

Channe| APIs to BIAN---—«--*~ elped create future ready
— URl-mapping

- — o — -

— S rwces, channel agnostic

“Helped provide the right level of BIAN APIs & request response

abstraction thereby ensuring SOR
changes are not impacting the
channels.”

mapping t0.SOR serwces
request / response



Handling few challenges faced during adoption....

BIAN provided Payment initiation semantic API has this URI for initiation operation-
ayment-initiation/{sd-reference-id}/payment-initiation-transaction/initiation

While implementing for Absa we added multiple sub qualifiers for the various business scenarios as

shown

v1/payment-initiation/payment-initiation-transaction/ fund-transfers/domestic/initiation
v1/payment-initiation/payment-initiation-transaction/ fund-transfers/international/initiation
v1/payment-initiation/payment-initiation-transaction/ bill-payments/initiation

Challenges

& cr Payment Inshation Transaction Instance Reoordo

+ (711 Payment Initiation Transaction Instance Record
+ (77l Payment Transaction Typs

+ (£7) Recurring Payment Record

+ [£0l Recurring Payment Customer Reference
+ (7] Recurring Payment Reference

+ (£ Cusbmer Reference

+ [0 Payment Transacton

+ (11 Payer Reference

+ (77 Payer Bank Reference

+ (501 Payer Product Instance Reference

+ (£]) Payes Referance

+ (]l Payee Bank Referance

+ (21 Payee Product Instance Reference

+ (0 Amount

4+ (=0 Cumrency

+ (11 Date Typa

+ (£ Date

+ (511 Payment Fees/Charges

+ (1) Payment Mecharesm

+ [£0 Payment Purpose

+ (501 Document Directory Entry Instance Reference
4+ =01 Document Content

CH Faymacs vt Bason Trersect on instence Recond
& (TP Pagvact ol et an Transac Son irstarnce Macond
+ P Faprart Trarsacton Type
+ 70 R ecuaring P oyt Reccnd
+ O H ecwuming Faywrart Custorar Referance
+ 0 R e ng P awmant Refer ace
4 0 T uwmstomar Refamnce
4 DR FPawrant Trarsacn on
+ Drgm Bota ace
* P Fayer Name
+ 0 Pagac Cand Nurstas
* OB Payar Cand Expay Dune
+ EP Payar Saw Sderence
+ P Payar Broduet inatance Referanos
+ CPPayae Refararce
+ CPFapae Counrta iy Naane
+ EP Papee Carg Numbar
4 CPPapee Barw Rater ance
+ CP Fayada Froduct instance Refarance
+ D Avcure
+ 8 Curercy
+ P Dae Tye
+ CPDxo
+ CRFapmart Fees'Chages
+ D Pawvact Madanam
+ FPFaymant Puposs
+ CBFayract Pupose Namowe
+ OB Papract Fuposs Coarasopss ty NGIiT & v
+ OB Rapract Buposs [Reva e a ok imaticr
+ CP Faywrart Fupces Masar g
+ CPEGprart Burpoess Checser (g
+ 00 Docwmant Oracory Engy Inatance Refarance
+ 8 Deacievane Cavsans

BIAN semantic APIs will serve as reference APIs hence during
implementation journey, for all the needs specific to banks we need to
introduce the right sub-qualifiers in the service operations so that they are
discrete and non-overlapping and rightly mirror the banks context.

Most of the Bank’s data elements were mapped to BIAN BOM, for the ones
which were not available in BIAN BOM were added and Bank’s own custom
data model extending BIAN BOM was created. This exercise needs a lot of
domain expertise as well as in-depth knowledge of BIAN BOM. It is quiet
time consuming, so we have created a framework to automate some
aspects of this data mapping exercise.

Synchronizing with latest BIAN releases have to follow a well -defined
process so that there is no impact to execution timeline and also ensures
the latest BIAN updates are incorporated.

| I ; ;
. . I

Fraud AML/Resolution => Fraud Resolution

Credit/Charge Card => Credit Card

Customer Product/Service Eligibility => Customer Product and Service Eligibility
Document Services => Document Library

Party Data Management => Legal Entity Directory

Customer Reference Data Management => Party Reference Data Directory
Contact Dialogue => Session Dialogue



https://portal.bian.org/%23/initiate/initiatePaymentInitiationTransaction

Critical success factors that helped ....

~.

Collaboration with all stakeholders like
Business team, technology team,
operations team and EA team.

Roadmap & right execution approach —start
with PoC or MVP for single LoB or entire LoB
before scaling at a larger level.

BIAN implementation requires a
thorough knowledge of BIAN framework
so we deploy a team with prior
experience that regularly connects with
BIAN.

Accelerate adoption by usage of

templates, assets, automation frameworks
etc.

Sample feedback shared with BIAN

For a business scenario, we have a situation to handle Memo for
transaction processing within a Current/Savings account service
domain. We have not come across memo handling capability. Can it

be added?

In BQ Association instance record of Party reference Data directory
SD, we have 'Proxy/Representative/Power of Attorney Reference'
element to capture associated reference details . Can we extend it to

capture address, email etc.

We need a field in credit card control record to store reference to 3rd Party

who acquired this customer. Can this be added?

TCS Data
mapping
Automation
framework

TCS BIAN
Adoption
Assessment
(API)

TCS Product
specific
reference
architectures

TCS Assets &
Enablers

TCS BIAN

Business

scenario
custommodel

TCS BIAN /
DDD expertise




Delivered the below benefits to the bank...
Standardization & Scalability

Standardization of architecture capability definition &

Speed To Market Increased revenue .

. &L:é;kgtion due to ) gfar;ae?y IlzyagoinlSvtirangeiveéc\);y;aeem . :_r;f: r:g]raat Lopr;ig(’c)i(cj)illstac.k, Op-t.imize-d calls to the core
standardization. ctream . Dlsc_rete Busmess fu.nctlonalltles driven by Modular

. Plug & play « Seamlessly inte_grate with fintech and . SBT,;\/I\IICEIi(;?wrQSI,ZP?ST/\I/?t% clarity of purpose
Lr;tsaggia};c;ioer; Ezra(;’:jnuecrfsto delivernewfeatures & + Scalability and avaiI{abiIity as per business needs

« Avoidance of + Enabled Cloud readiness

-

Vendor —lock in. ™,

* APl catalog re- N
used across the ’
enterprise leading
to quicker
development

« CI/CD to improve
TAT

* Enabled API
Marketplace
business model

Cost reduction & Reuse Customer satisfaction
* APl re-use across the enterprise. . Improved customer
 Cost reduction due to reduced API satisfaction due to quicker

footprint. launch of products.
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Open Banking Reference Architecture

Channel Applications TPP Applications

Common External APl Gateway Outside of
Capabilities

_ _ the Bank
Open Banking APl s & Services

DevOps
Consent Management

Metrics / Reporting / Audit
Security

Open
Banking

TPP Management Directories

| dentity
Registries
I nternal API Gateway

Data & Al Business Services

Business
Partners
DataCache
Regulatory
Governance Bodies

Core Applications and Systems of Record

Cloud

Payment
Infrastructure Customer Deposit

Credit Card Product Networks

IBM Global Solution Center, Dallas / © 2020 IBM Corporation

36



Open Banking APIs — Products and Accounts

Business Scenarios or Apps
* Bank plays the TPP role for customers
* Innovative use cases

Third Party Provider (TPP)

Open Banking APIs

* Orchestrate multiple Business Services
* Transform to target messages

* Expose target endpoints

i

v

v

|

h A 4 ¢
Business Services Customer
: E,ﬂifg;;?v?c'ﬁf i:ne’;;gffec:ﬁamt?;:ls Customer P;OdUCt/ Xurrent Savings Position cc'::r'; e/ Product Servicing
Position ervice ccount Account i i Mandate
* Cachefor performance (CQRS) Eligibility Keeping Card LI
Cache Layer
\ 4 ) 4 \ 4 v
Systems of Record (SoRs) SoR SoR SoR SoR
> . > Credit °
Customer Deposit Card Product

IBM Global Solution Center, Dallas / © 2020 IBM Corporation
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Account Aggregation — Better Customer Insights

Account Aggregation Service & API

* Customer position aggregated from multiple
financial institutions

* Used by channel applications

Retrieve customer position

\ 4

BIAN Based Business Services
Customer Customer Customer Customer

* Customer Position maintains ... Customer ; . Product/ Customer
» Customer insights from analytical models Position Ble:saiv;‘ot;al R:::Z;:r ;Vtent Service Offer
* Offersto customer J Istory Eligibility
ustomer
Position
v .
Account Access to other banks
* Account Access to multiple banks
* Using FinTech offering to simply the AAC((::(?eusI;t A:((::g:s';t AAccount Account Aggregation
i H ccess . .
integration Bank 1 Bank 2 BankN Service by FinTech

IBM Global Solution Center, Dallas / © 2020 IBM Corporation
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BIAN Based APIs and Microservices

ControlRecord

Sub Qualifier

Sub Qualifier Sub Qualifier

BIAN Service Domains UML Models for
Messages
¥

UML Models for
Conceptual (BOM)

UML Models for

Industry Models Physical Models

ISO 20022

Roll Your Own

IBM Global Solution Center, Dallas / © 2020 IBM Corporation

Swagger Models

API Design Models
BIAN SDs + Message

API Developer Portal

Generate &

API First (B2B/B2C & A2A)

publishAPls

Microservices First (A2A)

Microservices Models

.BIAN SDs + Physical

\
Generate&

Service Models

deploy

Container Environment
(OpensShift)

39



BIAN and Domain Driven Design (DDD)

BIAN

Service Domain A -

Control Record <

5\5 Behavior Qualifier 1
Behavior Qualifier 2

/'\» ~ BOM2

Service Opera/do/n -
[

-
-
o

----
S~

Service Domain B

Control Record

IBM Global Solution Center, Dallas / © 2020 IBM Corporation

DDD

. Bounded Context A
" Ubiquitous Language

Aggregate 1

Aggregate Root

"

Value Object

Aggregate 3

Aggregate 2

-
-
.-

Bounded Context B

Aggregate = 2=

pmm————
.-

’



BIAN Service Landscape — Matrix vs. Value Chain Layout

Business Areas

Business Domains

~
Egifiess Direction

Dra\Va\ue Chain Layout —V8.0

Matrix layout

Value Chain layout

IBM Global Solution Center, Dallas / © 2020 IBM Corporation
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BIAN Value Chain Landscape and Scopes of APIs

The BIAN Service Landscape V8.0

IBM Global Solution Center, Dallas / © 2020 IBM Corporation

Business Areas:
* Operations — cross-product operations

* Products — synergistic product / service combinations
* Customers — integrating customer insights & preferences

* Channels - governing access — both at the contact & servicing mandate / relationship levels

Business
Direction

Resource
Management

Fnance & RiskManagement

Operations

Custome

Business Development

3rd Party
Provider
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Channels — External Access Control

Party .
Authenti- @s
cation

Customer
e Prod/Svs )
Eligibili

Customer =
Workbench

E-Branch
Operations

for

IBM Global Solution Center, Dallas / © 2020 IBM Corporation

Key real-time
“orchestrators”

he contat - pm—

Activity

Servicing Customer
Event Event
Histol Histol

‘ Fraud
Insights

Behavior
Models

[

Capture

a4



Customers — Positions and Insights

IBM Global Solution Center, Dallas / © 2020 IBM Corporation

Customer
holdings

Consolidated financial
position (cash flows,
collateral, credit)
Historical analysis
Advi
Investment
Portfolio
I 0|

Life-time relationship
Collateral - ‘
Allocation

development history
and plan

Relationship history
and maintained and

Relationship
i ) Managemen
developed insights

Behavior

Customer

Prod/Service Sarvicing

Reward
) L Eigibiity ) Mandzte Points |
Customer Customer
. Access Profile
Product/service

Entitlement
usage — currentand
desired

Bank and 3 Party
contracts and
mandates
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Value Chain Decoupling and Integration — New Business Models

Monolithic to Vertically Integrated 3,

Operations Products' Customers

Operations

Channels

Channels

De-coupled Flexible Model

3rd Party

IBM Global Solution Center, Dallas / © 2020 IBM Corporation

budget social event) a
Book Travel R . Monitor FX  TaxRefund  Convert
UserActivity | ——————
Decompositio (oonwdening reguiatory compllance. secumty en——. '
» o CwcLr, il
Roveree FX ( ..n:.;;- Dechange

anrersy bayng
apyFcatn foecign

currency

Action Cvea

Comtontonl Sagmnnt iom

Tohant bhers o v

S bt by N8 |

Wy Xuntommr Event

Worr antmmer Event Loz o
(Bow Tndaetryl
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Panoramic Banking Concept and Vision

Panorama banking means that bank builds platform-based ecosystem around the needs of customer life cycle and production cycle,
sharing brand, channel, customer, technology and other resources with business partners, uses data intelligence dynamically perceiving

customer requirements, provids integrated financial and non-financial products and services, so as to create value adding and achieve

best experience for customers

Facing "all users”,

running through "all time", providing "all services" and realizing "all links"

q = st
A" ____________ CSide B Side G Side FSide
U Food and Bevera S o (/
sers - Service P “Education " Culture \“ Retail " Medical_ Car Smart " Financial . P
""""""" . Training ./ A\ Tourism ./ 3 Industry ./ . _Industry Mgnufacturlng _ City Industry
p
A variety of scenarios associated with different timing points throughout the user's full life cycle
Purchase . Home »| Home Appliance ol  Domestic Realty N Lustom ~
Property Decoration -1 Purchase Service " Service - Travel i
Time - : —
Procurement » Production B Sales p Warehousing » Logistics » After-sales B
(.
(
Paymentand | Mortgage | | Consumer Finance | E | Real Estate Brokerage | | Catering Service | | Tourism Products | E
Serwces i | BusinessLoans | | Transaction Banking | | | || | Financing Consultation | | Legal Advice | | ||
’ Financial Services Non-financial Services i
|\
-
Intelligent Core
g

Panoramic Banking

w  (F) BRET SPDBANK

buniaLLn A1I91e4NddY

duepIng JuabIjPu|

ssauasemy Ajjesiweuiq

All
Links



Panoramic Banking Features

\i4 © N 4

User Based on Targeton
Experience Trust Value

Driven Rebuilding Co-creation

« Focus on understanding and - Improve the overall digital level * Open capabilities, enable ecosystem
solving user’ s pain points of related parties partners achieve win-win

+ Integrate internal and external « Build digital credit system, reduce cooperation
resources to meet user needs, the information asymmetry « Aims on value adding for usersand
provide quality services and between customer and financial partners, instead of playing zero-
Improve user experience institution and build trust of them sum game

n () BRET SPDBANK



Panoramic Banking Basic Value Point

Traditional Banking

+ Realized value: Customers buy
financial products or make
financial transactions

+ The bank sells products or
services to customers as an
independent distribution channel.
Such banks typically have high
cost/revenue ratios and are prone
to become infrastructure if lacking
scale advantages

Digital Banking

+ Realized value: Customers buy
financial products or make
financial transactions

« Most banks are in the process of
transforming from traditional
banking to digital banking. They
use digitalization to upgrade
traditional business model and
enhance user experience. Banks in
this range are still product
distribution channels, profits have
begun to shrink

2 () BRET SPDBANK

Open
Partnershig
Ecosystem

Business Remodelling Grid

According to the combination of 1Q and EQ, business remodeling grid has four
main "value S

Panoramic
Banking

Y Closed Bundled
€ Partnership .
.g Ecosystem Banking
w - -
3 Digital
w  Product Banking
o and
5 Service
Traditional
Banking
Product
i etribt Intelligent >1Q
Traditional Distribution Data-driven Distribution P e
Service
Intelligence

Panoramic Banking

Realized value: Customers
production and consume life
cycle serving

Start from customer needs,
constructs financial and non-
financial scenarios to support
ecosystem parties to interact.
Reduce the information
asymmetry of parties and promote
win-win cooperation. Provide
intelligent services, enable
efficbient interaction and improves
profitability

Bundled Banking

Realized value: Customers achieve
their financial goals

Build open banking capabilities,
integrate fintech products, and provide
customers with better services. With the
progress of technology, the distribution
will be transformed from "data-driven”
into "intelligent participation”



Industry Co-construction and Co-prosperity

« The proposition of the Open

Financial Union

Industry Research
ReglIIatorS Association Institutions
i « BIAN * University and academy
Centre Bank State Supervisor * Internet Engineering Task Force « Industry Institution *
® OpenlD Foundation * Enterprise Research

Municipal Financial
Office ® e

Local Supervisor

The Open Financial Union

Members of the
Organization

Banks and other financial institutions = ———— ——fmm—————— -I .
connection| | | 2PP patforn|| !l app |p atforn* I
Bank Insurance || Securities Fund ) tf nl. ': | 1af "i !
app |platror I app |p tfor I .
1119111911 QR 1191111 11 111§l nfm !

-

Bank User User consent, multi-factor athentication

By third party access

Direct access

s () WREST SPDBANK

Pan-financial mutual assistance
platform

Gather, create and sharegood
resources

Create value for users and related
parties

« The main services of the Open
Financial Union

Technology sector: Promote the
sharing of open banking platforms
such as API Echange and technical
platforms

Business sector: Promote extensive
cooperation among members in
various fields of business operation

Ecosystem sector: Realize the
sharing of ecosystem operation
capability, enhance ecosystem
vitality, and realize scale advantage
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Panoramic Banking Construction Framework

Panoramic Banking
Construction Framework

Panoramic
 Scenario Twins “BIAN be5|gn “BIAN
Technology Transforma
Innovation “BIAN Implementation =BIAN tion

Ecosystem Security

Measurement iﬂratlﬂn

— - .

Adopting aset of completed and standardized methods to enhance
panoramic banking core competitive capability.
(F) HRE4T SPDBANK
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Scenario Twins

Scenario twins implementation includes scenario modeling, user journey design, open API design and capability

construction.

Scenario
Collection

Scenario
Model

.. I X W

Journey context context
> Action 2 - >Action 3 >

API
T ETI (API) (API) ((API) @ @ @ """ i

Library

(F) HRE4T SPDBANK

By structuring the scenario information
such as actor, action, objective
environment and service platform etc., the
basic elements are standardized and the
scenario is modeled

Design user journey template base on
the model, constructs and normalizes

the user journey data to twins the user
activity in real world

Carry out semantic decomposition of user
journey supporting services to make open
API requirement, then develop APIs,

forming the panoramic banking capability



Panoramic Banking Technic Combination

=BIAN
)

lser Journey Modeling
Usiness Lapabilities Fxtension

~BIAN
Tools and M s e
Dev. 4 | r’J ?@3‘&‘3 Se':nati.c Semantic
@’E& Mothod S Scenari o ° Specification APls
Twins

§%4 OPENAPI

(F) HRE4T SPDBANK

@) User Journey Design

Based on BIAN standard, introduces the concept of user
journey design, expands the service domain and
business capability model, describes the scenario twins.

ith the help of BIAN semantic API specification,
adapts to Chinese local requirements and creates the
API design specification.

APT Technical Specification

gng OPENAPI standard and RESTful API best
practices, creates API technical specification.

Q Capability Library
compatible with the Commercial Bank Application

Program Interface Security Management Specification

issued in 2020, builds panoramic banking capability
directory.

9 Tools and Development Method--------------=--

Swagger Editor tool is used to define API and
generate microservice framework code. DevOps
pipeline is used to standardize the process of
design, development, testing and production.
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User Journey Model

Customer
(Human Being or Thing)

Servicing Context
Journey, Activity, Action and Environment

Servicing Capabilities

Fintech B(%TIA(‘K?)Q Eco-Industry

(F) HRE4T SPDBANK

S|00] 73 SPOYIBIN

Service demand comes from customer's activities in
ecosystem. The activities are not totally alone, some
of them are closely related with each other even
when they belong to different industries. To make
the service more smart and pleasant to customer,
the service provider should not care only about the
activities themselves, but also the relationship and
the environment of the activities

The information of the linked activities to
accomplish a goal and their environmental
information assembly is user journey.

With user journey information, the bank could get
deep insight of customer, then could possibly serve
the personalized, contextual demand.

User Journey Model is base on User Journey Map
and is enhanced with completed information. It is
the structured information mirroring the customer's
behavior and its background in real world.



User Journey Map

Anna
"| want a

Seamless
Travel and

shopping
experience

abroad"

As a sales of a big
firm. Anna travels
periodically. She
manages work life
balance by making
the most pleasant
experience each stop
of the way. Travel
should not be
stressful experience.

User Persona
Expectation

Industry Travel Bank Retail

Toamey Travel Journey (context: Travel Itinerary, Budget, Social Event)

User Book Travel — El):(cc’l':;il?ge —  Travel -+-—>--—'-
Action #1 —» #2 ——» #3 — #4 —— #5 —» #6

1
Action ‘< _@-
Context a

Touch -
Point S

v

—

Travel agency app Travel agencyapp  gankapp Merchant 020 Travel agency app

Or via bank api via tax api
User O,
Achievement
™ » e ::;iv*.
\ 'ow, | got my —
8- . L ' most wanted ba, \ = rated. SROPping ™, - \
W‘ s JZ ~ " in 50% discountig:\ Wow, bank helped [ # receipts should be N automtatlcally \
! i ’__,j A | suggested mall ) on mitigate ‘1 o~ paper-less and fc°"_Ve" excess A

User "} \ ) »~  without wasting "/ potential FX risks N/ 2 automated tax / \ or(-!flgrn ;:r:t!ﬂcy \ J

. \?_ N - \ ( shopping time. b / 7 > refund for me ).~ 7 el \./
Experience = V< = e 7 .  seamlessly \_  optimalrate

- g Y _/-»~"/ —” \‘“‘».,—,-“«-\ Y N ,/,L‘ - S— 4 o v.,/‘_" g

= —= — i
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BIAN SD Extention for User Journey

Party Date
mangement

:EE"

Enhance Ihformation
User Jqurney Recording User Journey Utilizing

-
&

Information H. ( Customer o] Customer |:EE{’
Provider Event History Behavior
Opertaion X J Insight
] [ -
] 5
. *
Enhance Information
Usgr Journey Design
' Customer ( Customer |
‘ Profile ‘ Behavior
| Mocdels
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\ Service Order :@‘

Contact ;@‘

‘ Dialogue
<
&

~Passitive Requirement

( Customner H
‘ Carnpain
| Execution
..a-"'-'
» Potential Reguirement
= o -
To TPP~--_ -

Correspondenc .:Eﬁ‘
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BIAN BOM Extention for User Journey

BILAN BO Additionasl BO
(with
extens on) | |
I ] e T
[’"ﬁw’ pection | Jowm | Dusation ‘Spatial Span Usex/Customes *; Weathes Touch Paint
| | | Consteainy | : [ Mindser | (Channel)
1 ‘ o,& 0.~ ‘ __,--""’o - o o 1 /
-~
Social Bvent T ay C B L Locarion a @ Action
| O..* D.* l i 0 . -— ale i C it
5 - o1 T
aved K Tine 0.1 & B
Vst Jourmey | ewasy | 0. D ——
| “Agreement [ Lo . P
] Tk 0.~ o.- S T = SR i TR T
‘a8 Action “ 1= 1 *"" then
Customes Bvent Higtory 57 0.1
SD Overview 1
User/Cuswomer Bvens Log ._n User/Customer Event
(BEco-Industry)
n T T | 3 BT ] e T T |
Actavity Spec - 1 Action Spec - Actian Contnyt Spec ‘
| | |
Contactinvolvement “ -- i
(Petson/Og or Thing) - v 1..%  Journey Report Spec
Customer Bebavior e e o———1 \
Model Design Spec |  Joumaey Template Spec PR
- -
o~ 0>/ i Joumney Canteyst ‘
. Custamer ior Models 57 | I: a ‘
User Jowmney sctivities modeling, D Chvorviesy .
, business ruley and events trigpering Crostomss 1 User Journey Agreement {
1 Joutney Achi . boheve acuvity o another sctuvicy Behavior Model l
‘ Repare o n s
X 0.1
\ - tomer eement [0 Customes
“ Customer Behmioral 5 Cus Agr Be .
— e R N, 01 0.1 Insiohix SD Overview s 5 SD Overview Agreement |2
I Ach Report 21 Behavior Analysis a1 ' 3 R & g
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2 T Customer Relstions 9=
Customer Acuvity Report Mo + STY O, “'9 »>
e Porential Demand Rules a
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API Library

Banking Technology Ecosystem
|
LS Y -
= 5 X T3 > < 5 a So~w &0 ® 3 c o'
o < = |Q o ¥ (@) < 20O |— = o = Q 3 < 0n o S
> & & T 3R 3 $8 2 5 |g |0 78 8 2 5 | 5 |p3|3 8B %
> - -
Banking: Traditional Banking product and : . : : .
Serviceg gp | Classify align with current business line

Focus on new technology, include OCR, Face

Technology: Not relate to banking directly,
Recognition, Block Chain, Big Data, Cloud etc.

base on digital technology, aims to improve
performance

. Eyes on ecosystem, such as Transport, Real
Ecosystem: Not belongs to banking and Estate, Food, E-commerce, Logistic etc.
finance serving ecosystem

2 (fd WEBT SPDBANK



INTRODUCTION

The Red Hat Journey

Examine considerations for the technical implementation of the
BIAN standard needed for production applications.

Q1: Can we interpret the BIAN

Q2: What is the ideal technical

Q3: What does a community

model?

architecture?

need?

& RedHat



CONFIDENTIAL Designator

Answering Q1: Can we Interpret the BIAN Model?




EXPLORING THIS NEW APPROACH TO APPLICATION DEVELOPMENT

BIAN in context of Red Hat enterprise open source

 Red Hat is used for:

O mission critical applications

O supporting services-based communications
o highly distributed & automated production environments

*BIAN model design ensures:

o partitions are generic (while varying in their detail of implementation)
o ensuring standardized definition for distinctive roles for each functional module

*Conclusion: Red Hat’s open modular platform can support the what is needed for
BIAN-based application development and execution

Business As Usual — activity seen as predefined business
processes/workflows that are automated

Business activity is viewed as a series of linked
decisions and actions...

_
” Shared Database

...and the design usually assumes access to a common
‘shared’view of all processingdata

Component
Model

Business As Unusual — activity as collectionof
specialist capabilities linked in a looselycoupled
network

Shared
Message
VocaIuIary

“—>

...the connections employ a common business
vocabulary, each ‘encapsulates’ its own processing
data

& RedHat



EXPLORING THIS NEW APPROACH TO APPLICATION DEVELOPMENT

Open specification = open source collaboration = enterprise

APACHE' PATTERNFLY 2o Convranly
. / Aeace

* )

- .' 0 » = OpenShift
ER) B et . a °Com05

= >

GUSTER  caph " ) ManagelQ
‘ esone®”® »® ’

FOREMAN ANSIBLE
- ¢
Visit https://www.redhat.com/en/about/open-source-program-office/contributions for details on Red Hat’s community involvement, which spans span software foundations, ‘ Red Hat

operating systems, containers, application services and identity, security, developer tools, storage and compute, desktop, and operations


https://www.redhat.com/en/about/open-source-program-office/contributions

EXPLORING THIS NEW APPROACH FOR AN OPEN SOURCE DEVELOPMENTMODEL

Industrialized financial services business modules & ecosystem

“Upstream”

FinServ
marketplace

S Comumemily

Visit https://www.redhat.com/en/about/open-source-program-office/contributions for details on Red Hat’s community involvement, which spans span software foundations,

operating systems, containers, application services and identity, security, developer tools, storage and compute, desktop, and operations

& RedHat


https://www.redhat.com/en/about/open-source-program-office/contributions

CANWE INTERPRET THE BIANMODEL

What is the role of the bank and providers in response to natural disaster
A BIAN perspective

! ’
I ——
w3 Y | PN =
&% FEMA ------- T T Y] (0 [)  smeemennes ||$|| API
—] LN ] ] —
] ] —_— -
Disaster Claim Payment and Account Services KYC/IDM Deposits
Mortgages Disaster
O Loan Documents
O Advisory

i e — B ¢ -
? Cont:;c::rs

Marketplace

Property Damage Phone Plan Contractors Food Delivery
Car Ride

Disaster Immediate Re-establish Short Term Recovery Back to a
Readiness Assistance Access Actions Arrangement New Normal




CAN WE INTERPRET THE BIANMODEL

Modeling the story with BIAN service domains

& RedHat



CANWE INTERPRET THE BIANMODEL

Modeling the story with BIAN service domains ..

Phone Plan

Re-establish Access

l »
l’.' EEEEEEEEEEEIEEEEEEEEEEEEEEEEEEEISS, . mEEeEs E
‘ =1

Scenarno 3 ; Custm roods % drwioad SV el with fow card Oetais to purchiaso roglacemant phone

EEEEE S

i
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CAN WE INTERPRET THE BIANMODEL

Extending the development team with partners

Step J - Wivelrame

Scevama J - Cistaned reees W deavtood £ W allalwith new cand delads I¢ pusthass sepiacame phone

) S D S )

Scenario: Customer subscribes to building support service, subsequently a builder submits theirinvoice

Bank

Contact
Handler

Session
Dialogue

H Sendan alerttothe
customer

Current
Account

" send tomerchantas
quested in invoice (bill
payrequest)

Payment
Order

Payment
Execution

account
cust

Nof
(Bill
Brokered

Position
Keeping

Initiate aEm Pa;“
Tequest e current

custom
Tegstered

nformation
Provider
Operation

Brokered
Product

| TPP processing

quest fror

\der (the
mer)

tify
Pay)

Joducthas

ed to
Jervice for
fustomer

agment to a

on
for pesting

uthorization/confirmal

Register new customer details,
send out service contact
ils/r

Confirm Customer still
subscribed

Submit invoice for customer

gaxment

Customer logs in to process bill pay
request. Notification is sent to
merchant when bill pay approved by
customer. (Two mechanismsare
shown - one option is
correspondence - in red, the other
is by a notification alert from
Current Account to Brokered
Product)

Payment is handled by internal
account transfer from customer’sto
merchant’s account

& RedHat



CAN WE INTERPRET THE BIANMODEL

v

62

KYC/IDM Deposits
Mortgages Disaster
Loan Documents

Building a working demonstration, collaboratively

Advisory

Contractors

Chatbot
Contractors
Marketplace

Food Delivery

Car Ride

Welcome!

Epiphany’s flexible solution can easily, quickly
and econamically trz xisting core
banking system

Mercury

& login

2 user@tesLit

What to do ?
] Floor
[ Ptam
[0 Waterworks
] Roof
[0 Facade Renovation

[[] Renovation of the necessary parts

Back Next

& RedHat



CONFIDENTIAL Designator

Answering Q2: What is the ideal
technical architecture?




WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Security & Control

From a monolithic to a component architecture

ENd USer Applications

Channel

Device Channel

Device

Channel

External Access APIs

ront en pplications

App 1

App 2 App 3

App 4

App 5

Internal Access APIs

Product Fulfillment (SOR)

SOR1 SOR 3
Utility 1 utility2 utility3 Utility 4 utility5
pprication UtMtes

uoljew.Jojul Juawabeuen

/

/ User Access Control/GUI
SR Management Control & Analytics

Services

Service

Exchange
Handling

Code
Management

Core Functions
& Logic AP

Security Manage-ment.

Services

Specialised

Utilities

Services
Cl/CD (BIAN
Type 3)

Service
Assurance/M Eventing platform

onitoring

Data Services (Caching, Database,
Data Integration)

& RedHat
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WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Red Hat perspective

Identity

Provider
RH-SS
O

Hybrid
Cloud
Platform

Openshift

Ansible
RHEL
Storage

> Third party / Channel/ Front-office

(

-

Service SEnEE Service Service
Istio Domain Dol Domain Domain
- 3rd Part (Legacy Greenfield Composit
Service (3rd Party) A (Greenfield) (Composite)
Mesh

APl Management \

Business Services

Eventing platform

, Database, Data Integration) J

Legacy Systems (Mainframe, SoR)

API
Management

Runtimes

Integration

Automation

Messaging

JDG, CDC,
Data
Virtualization

& RedHat



WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Our journey with the BIAN framework

(=] sL1 <> aid

Sormilate B Technical e Stub Generation ,  Implementation/ Deplaymant < m::;toé::gri
Richicax | > Architecture %  using Spec from [ »  Orchestration { 3 D> g
v 4 BIAN portal /External APIs " ’

Scenario

Enterprise/ Business
Architect

Application
Developer

Business User/

Low code Tooling (Decision
Citizen Integrator Manager, Fuse)
Ansible, Tekton Hawtio, Service Mesh,
b OPerations ............................................................................................................................................................. pipe"nes 3Scale

Red Hat Hybrid, Multi Cloud Platform with self service capabilities
OpenShift

& RedHat
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WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Minimal Viable Product (MVP) wireframe

T Product
T C Directory
- Customer
!
= Product
Deployment

N

Customer |
ServicingApp |

v

Customer

._’Uﬂﬂ!l! Product/Service

Eligibility

& RedHat



WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

APl generation using the BIAN specification

SBIAN

Banking Industry
Architecture Network

@

Investment Portfolio Analysis (V2 )
==3

\ o APIM Access Token: f32a9ab08r434120a24bb6azBifc4chy

Downical Syngger Fie

e

\

Open API| spec

Stubs Generation Implementation (Business
(Red Hat Fuse) logic/EDA/Choreography)
Red Hat Fuse

& RedHat



CONFIDENTIAL to Red Hat and Partners
under NDA

WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

MVP Business Scenario
Bank 3rd Party

Scenario: Customer subscribes to building support service, subsequently a builder submits their invoice

= )

Register new customes
datsils, send out sarvice
contact detailsiroquest

Cuslomer logs in to procass
bl pay request. Notification is
sant to merchant when bil pay
approved by customer,
mechanisms are shown - ong
=in

: aption i cormespondence
- ‘ <o ad, the other is by a
e :b- nofification aleet from Cutrent

H Account to Brokarsd Produd)
Payment is handled by
ntornal account trarsfer fom
customer's to merchant's

& RedHat




70

WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

External
Application

POST /customer-eligibility-assessment/evaluation

From business scenario to design sequence

Customer Product
Eligibility

Customer Offer

Product Directory

POST /customer-offer-procedure/initiatign

GET /product-directory

Product
Deployment

1’UT /customer-eligibility-assessment/update

: . >
POST /product-or-seryice-fleployment-project/creation

& RedHat



WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

From design sequence to technical architecture

1.Evaluate /

Eligibility Cgstgm?r
roduc

Service
C— Eligibility

4 0
A Lk
— o ]

Customer Service

6.Update
Product
\ Servicing Order Extemal APIs 3 Initiate Usage
Representative Offer 5.Create

Deployment

—

Customer
Offer

%00, %,
Yy (o) Q
Ny ¢

71

Eligibility Rules

Product
Deployment

Product
Directory

& RedHat




WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Demo in action

& Create Account

Personal Account  Company Account

First Name *
Jennifer

This connection is not secure. Logins entered here could be
compromised. Learn More

vincenzino.lio@gmail.com

> Use a Securely Generated Password

View Saved Logins

& RedHat



WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Anatomy of a business service domain

Standard Reusable
Business Service Domain

SDs communicate over Service Mesh,

Eventing, API, Event Stream k
° -~

__N i

Accessible via STD API & Eventing
Discovery, Naming, Routing

~

| API and Eventing I—
s N

Service
Order

Standard Discovery, Naming, APl and Eventing

All Red Hat and 3rd party
ISV stack parts available

/

/ ‘ API Integration,
Eventing
Customer
Campaign
Execution
a Runtimes
0 OPENSHIFT k8s Business Service pod
K Container Platform

\

Business
Automation

3rd party
cert. software

‘Sto rage

Bounded Context: Operational/Transactional
business module boundary

& RedHat



WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Technologies utilized

Eligibility Rules
(Red Hat Decision Manager)
1Evaluate Customer
PR Product
Eligibility Service
— Eligibility
< 0] — & (Red Hat
Fuse)
_— =E 4
_ o N2
Servicing Order { '\
. Extemal APIs
Repreeentauve (Quarkus)

‘ (Red Hat

3Scale)

3Unitiate Uﬂﬂe
Offer Product
Deployment
<:::> (Red Hat
Customer <:> Fuse)
Offer
(Red Hat
‘ Fuse)
;}%Q
%b Product
Directory
(Red Hat
Fuse)

Service Mesh
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Red Hat Openshift
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WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

Production ready with Continuous Integration/Continuous Delivery (CI/CD)
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WHAT IS THE IDEAL TECHNICAL ARCHITECTURE

CI/CD in action

File Edit Selection View Go Debug Termminal Help

EXPLORER:PR.. & @l =

> B theia
>
v Egcustomer-eligibility-p... U
> i git
> B .idea
v IR src
v 8 main
> Bm fabric8
v B java
v | com
v [ redhat
v e customereligibility
i Application.java
¢ CameiRoutesj...
{ CRCustomerE...
| CustomerEligi...
& RuleSessionF...
TransformerB.
> Bm resources
% .DS _Store
> I spec
# .DS_Store
> Bm target

B DS Store
Umaster* © 021 A2 @ Previews

CamelRoutes.java

Ln 1, Col1

TransformerBean java X =Y

String namespace = "https://kiegroup. Eﬁ@%%
string modelName = "ProductEligibilit EEf=
DMNModel dmnModel = dmnRuntime.getMoc :;f
DMNContext dmnContext = dmnRuntime.ne
//Customer Data Lookup, Mock data set
IdmnContext.set("KYC Check" ,true);
dmnContext.set("Member Since",62018); F
dmnContext.set("Last Transaction Date ™
dmnContext.set("Credit Rating", 650);
dmnContext.set("Residency", "RESIDENT"
dmnContext.set("Customer Status","PLA
dmnContext.set("Customer Age",634);
dmnContext.set("Delinquency History",
dmnContext.set("Product”,product);
DMNResult dmnResult = dmnRuntime.eval
DMNDecisionResult resultOffer = dmnRe
boolean resultOfferPayload = (boolear
DMNDecisionResult dueDiligence = dmnk
boolean dueDiligencePayload = (boole:
DMNDecisionResult creditRatingCheck =
boolean creditRatingCheckPayload = (I
DMNDecisionResult riskCheck = dmnRest
BigDecimal bigDecimal = (BigDecimal)
boolean riskCheckPayload =bigDecimal.

LF UTF-8 Spaces:4 Java (4 Apache Camel Language Serverstarted & [

& RedHat



CONFIDENTIAL Designator

Answering Q3: What would a community need?
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WHATDOES A COMMUNITY NEED

Shared Understanding

An MVP approach in selected service domains can jump start adoption

Repeatable steps:

1. Define specific business activity

|dentify supporting service domains & service exchanges

Develop minimal internal function and establish relevant service connections
Automate CI/CD

Implement feedback look from deployment to incrementally expand functional

content

I N

& RedHat



BIAN Semantic APIs Enable Community Development CONFIDENTIAL designator

Applying the BIAN Concepts and Exchange Types

Real time ./ Notification on Update / Delayed Response
Request-Reply (Sync/Async) Event Sourcing implemented using Process Management (Async) often
requiring A2A integration, APIs, Change Data Capture and involves Human Tasks supported by
and Messaging. Messaging/Streaming workflow management and intelligent
; / o
Best-time / Instant/Concurrent Scheduled Synchronization
Request-Reply (Sync/Async) Shared Database for inter Batch Processing and
requiring mostly Messaging domain communication using ETL usually supported by
(includes Streaming) Data Gateways / Services Data

Integration tools.

V0000000 ‘ Red Hat



WHATDOES A COMMUNITY NEED ((epiphany

A collaborative environment

- h

Scenario: Customer subscribes to building support service, subsequently a builder submits theirinvoice

Bank

jennifer smithipexampie com

Contact Session Current Payment |[ Payment Position ormation :
Handler || Dialogue || Account || Order Execution || Keeping z";’r';?;n TPP processing

Register new customer details,
send out service contact

Confirm Customer still
subscribed

B, Raindew Avenue

i | Gm Submit invoice for customer
)

Bil Pay’

1 Initiate afBil Pay” ayment
Sendan alert fothe requesttofhe current
H Customer account fider (the

custfmen)

Maodutarity

Customer logs in to process bill pay
request. Notification is sent to
merchant when bill pay approved by

Notify customer. (Two mechanismsare

shown - one option is

correspondence - in red, the other
is by a notification alert from
Current Account to Brokered

Product)

st Payment is handled by internal

account transfer from customer’sto

merchant’s account

Confimation message
H send tomerchantas
fequested in invoice bil
payrequest)

$00-000-0000

3rd Party




Epiphany One «e piphany

Epiphany ONE is a modular platform
designed around an open collaboration concept:
focused on enabling co-creation between banks

and external partners to

deliver new digital services



EPIPHANY ONE — An advanced open development
environment leveraging the BIAN business

component model...

/

\

Epiphany ONE

Covers the entire banking ecosystem:

a banking transaction fulfillment;
a customer facing applications; and,
a third party (Fintech) integration.

Leveraging BIAN to define standard
business application ‘components’.

Cloud resident, container based, with
support for rapid, incremental
development and deployment

~BIAN & «epiphany

& RedHat



WHATDOES A COMMUNITY NEED

A place to practice and meetup

On-demand lab environment

e \We established a platform
supporting team development
Automated provisioning
available on-demand

Easily extendable to a wider

community

other firms who have deployed

AMNSIBLE

kubernetes

Infrastructure Phase

OR0R0

pre_infra.ymi ! AWS

Interested in lessons learned by —

post_infra.ymi

Pre-deploy Stage Deploy Instances Post Deployment
e Setup creds e EC2 e Cleanup
® ss5h users * Agure e S50

o Other pre-work e Common packages e Setup cens,

Software Phase

pre_software.yml

Pre-deploy Stage

o Setup users
o Setup keys
e Enabie repos

software.yml| post_software.yml

Software Deploy Post Deployment

e |nstall Software e Cleanup

e Configure Software e Checks
e Sart services e User Notifications

& RedHat



Confidential

Santander

BIAN as a functional language - the journey (so far!) toward fully
compliant Domain Driven landscape.

21st October 2020



Confidential

View of Generic Banking Institution “BIAN

NOTE - not intended to be an
exact representation of Santander

The range of generic customer types

Santander is a complex
global, multi-entity
organization.

For purpose of
demonstrating, this is a
an example of the
generic global bank
view across the
customer and product
dimensions

Examples of product segmentation and “bank type” coverage




conente Example BIAN Use Case 1 BIAN

BIANAS A FUNCTIONAL LANGUAGE TO ORGANIZE IT LANDSCAPE

* In a complex global, multi-entity organization such as Santander Group, BIAN
provides value as a common functional language to organize and manage the
Applications Portfolio.

« Key IT portfolio tools are being updated to include BIAN Service Landscape as a
new dimension to manage our assets.

* This also provides a view into opportunities such as simplification of the

AN e @ application landscape, reducing costs, decommissioning.
X

FUNCTIONAL
LANGUAGE FOR

Satun wvd Cperstorn Cpwstomn  Sedewoce Hak Sarens
R e sed Nty Cerrphancs Sippot I =
Croes Channe

e g
Ewszutoe Ercteton
Frodus Croas

e Peodurt




conente Example BIAN Use Case 2 BIAN

BaaS - AP| FUNCTIONAL REFERENCE FRAMEWORK

» A reference architecture framework has been defined in order to provide common
standards across the group.

API DESIGN * APl Functions are published in the Intranet API Portal

 Enables more efficient identification of required APIs, also preventing inadvertent
duplication.

« Each APl is classified under its corresponding BIAN Service Domain.

Domain Driven
Design

« API Design: Each APl must expose functions from only one BIAN Service Domain.
» Also recognises, in some cases, a service domain may have more than one API

* An API can delegate responsibility to another API, matching the Service Domain model
of delegating responsibilities to other service domains. This is hidden from the
consumer.



conente Example BIAN Use Case 2 BIAN

B -API FUNCTIONAL REFERENCE FRAMEWORK

« Banking as a Service (BaaS) APIs can be reused and have business logic that is
common for many applications according to its BIAN Service Domain (Capability) which
sets the logical boundaries and scope of functionality and data (l.e. Domain Driven
Design)

Channel
UK Application

|
v

BaaS API #2

« BaaS APIs are Touchpoint, Customer Journey or Customer Service
capabilities

« Each BaaS API must exclusively manage it’s
own data, for the whole lifecycle of that

d a.ta Service Domain 1 Service Domain 2
BaaS API #1

Domain Driven
Design X
business

‘ Delivers a
| function

BaaS API #1 Service

BaaS API Service #2

System Service API

System Service

Backends, Domains/Processors

System Service System Service




Confidential

Definition

API Service
Description

Examples

Business
Drivers

The API routes direct to the
core system providing the
service. Intermediate channel
based access control and
‘buffering’ is required

Integrating service middieware — a
service bus — ‘wraps’ the host
systems. The service bus can offer
various host access mitigation
capabilities/enhancements

Read only or simple ‘atomic’
update transactions
supported by a single host
system. The solution is likely
to be host application specific

Enhanced ‘simple access' services
aligned to established standards.
Wrapping may enhance service
capabilities and some hosts may
support more complex exchanges

¢ Retrieve a balance/account
statement

4 Reference a
product/service directory

¢ Initiate a payment

Message conforms to industry standards
(e.g. 1S020022)

¢ Retrieve a balancel/account statement
% Reference a product/service directory
¢ initiate a payment

¢ Customer on-boarding/offers

Provide application based
access to an
established/existing type of
customer exchange

Provide application based access
with a high degree of standards
alignment. Mask/augment
host/legacy system limitations.

Direction of travel towards service orientated fully compliant landscape

Type 1. Direct to Core Type 2. Wrapped Host Type 3. Component Architecture

The host services are implemented as
loose coupled microservices with
complex interactions supported by

sophisticated connective middleware

Support for flexible and complex

interactions involving multiple business

L N

L I IR JREE

activities and processing/decision
chains

Prospect on-boarding and origination
Customer dispute/case resolution
Customer relationship
development/up-sell/cross-sell
campaigns

Third party service integration

Support sophisticated interactions
Support new business models
Support for 3rd party integration
Leverage advanced
technolgies/architectures

BIAN
Aligned

BIAN



Model Management Practice

BIAN @ CIBC Overview
Enterprise Architecture

October 22, 2020

CIBC
Banking that fits your life. /



Our models are framed around the Architecture
stack and represents a view to each layer

Business Area,
Business Domain
Service Domain

- Business Architecture

Data Architecture Banking Industry Data Model

(data objects & metadata)

Application Architecture

Fine
grained

Reference Data \ Microservices
Sales & Service Service-Oriented Architecture
Operations & Execution
Risk & Compliance
Business Support Infrastructure,
Technology & Security & Utility

Security Model Services & Products

BIAN is technology and implementation agnostic and focuses solely on the business capability
level; capabilities that support the realization of our banking products and services and that

help us run as a bank.




Our vision is to leverage models that are fit for
purpose and inform our strategic decisions.

12

Conceptual View

= Which business capabilities are being realized?
Architect Business 0 = Do Gaps, Redundancies, Overlaps exist?
Governance = Are there opportunities for simplification, rationalization, re-use?

Leverage Ca pa bilityVieW

Technology
Capability View

Leverage
models

Technology
& Security
Model

API Marketplace

What data is being
exposed (internally,
externally)?

* What are the standard
Common ey [ o technologies?
Info 48| ™ * What is the underlying technology
Model composition of the application?

= What data is being moved between internal systems?
Data o = What data is being shared with external parties?
g = What data is implicated in new initiatives?
Capability

View




BIAN Solution Certification

Certification Working Group, September 2020

////(

~=BIAN

Banking Industry
Architecture Network
93



Solution Certification — Overview

T ——

Certification Tests Nl

Application Clusters

Definition of Test requirements for each BIAN
Artefact Type

Service Domains

Business Capabilities

Business Information (BOM, CR, BQ)
Service Operations / APIs

Business Scenarios / Wireframes

Definition of Mandatory v Optional
requirements.

For an Application to be certified as BIAN compliant
Identify relevant BIAN functional building
blocks (Service Domains)

Identify the role of each Service Domain: Key,
Proxy, Utility, External, Peripheral

Identify all BIAN artefacts in scope of the
Cluster and apply the relevant Certification

Tests

Status

DRAFTSs being reviewed

Product Certification

guestionnaire (spreadsheet)
Product Certification working
paper (document).

:)

Pilot agreed

%" TEMENOS

* Temenos Infinity
+ Digital Front Office Solution
» Greenfield Banking system

.I‘ DXC.technology

+ DXC Celeriti
+ Enterprise Banking & Lending
Solution
* Incumbent Core Banking system

Interested inte.“ect.ﬁ '.B .
Members @ Design for Dighl

* Run some tests based on Pilot, distinction between self certification &
confirmation of the self certification — Q1 2021
+ Produce recommendations for Production testing — Q2 2021 B l A N

Wiki: https://biancoreteam.atlassian.net/wiki/spaces/CER/overview



https://biancoreteam.atlassian.net/wiki/spaces/CER/overview
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[ Service Domains J

Confirm Organizational

Alignment
v/ Component architecture
v’ Service ownership/re-use
v Thorough externalization &
v’ Encapsulation/governance
v' Control record structure

(BQs)

<

—

Certification Tests — Mapped to BIAN Artefacts

Business Information
(BOM & CR/BQ)

Service
Operations/APIs

Business
Scenarios/Wireframes

)

Check Information
Quality
v' Content completeness
v’ Consistency in definitions
v’ Standards alignment (ISO)
v' Control Record coverage

Recognize Limited

Scope of BIAN
v Alignment
v Classification/naming
v’ Extensible to physical
implementation

Ensure Service/API

Coverage
v Aligned Services/APls
v Completeness of key
actions
v' Concise services (scope)
v' Completeness of content
v' Control Record content

Evaluate Functionality
v’ Coverage of primary
events/capabilities
v Compatibility with service
based operations
v’ Adaptable/Extensible

[

Business
Capability?




Application Clusters

Example Application Cluster for Current, Savings, Retirement & Term Deposit Accounts Offering

- Including Service Domain Roles

Key: Service Domain Roles

N
Core = Service Domain
wholly contained
within cluster

Service Proxy = Local instance

Bomain }  synchronised with
master

service |  Utility = Local

Domain }  jnstance, no need to

Application Cluster showing Core/Utility/Proxy Roles

synchronise )

External = First order
service operation
connections

Service
Domain

.r. ' .1

Service
Domain

Peripheral = Second
order dependencies —
for reference

Customer Contract

Product S@pport Facilities

Customer
Agreement

Sales Product
Agreement

Customer
Interaction

N\
Initiate

Customer
Access
Entitlement

Customer
Offer

N
— Execute
Update
N\
Retrieve
Contact
Dialogue
.
Update
Customer
Order

Key Questions

v' Correct/meaningful content (rules — e.g. performance/security XACML — CIA, integration)
v Clearly defined roles within the system being certified (include Externalization is followed) see guide
v' Map governed information to the scope of the associated control record — check ability to decouple
v External coordination/synchronization interfaces correctly implemented (including master/proxy coordination)
v' Complete scope of external connections (requires first order connections for transactional & referential
dependencies) in order to identify all required Service Operations (checking extracted information content)

Financial Issued Device Issuelf Device Payment Payment Order
Accounting Tracking Admj¥istration Execution
y —— A
i Retrieve —
REtTIEve Document
Record i
ﬁ Services
Product i Retrieve
cu e Fulfillment —
REGEE
Correspon-
Cross-product dence
Processing
D
_—
Market Data
Switch
N
T t i
r-'g:fgaiﬁew" Update Operation
Execute . . Product
Update [2EE Directory
O O
Execute Retrieve
BIAN Service
Operation

Product Management

‘Action’ Term

Product
Product Design

Portfolio

Systems
Operations




APl Governance Compliance &

Feedback

DRAFT — Being looked into

97



B
Swagger.

supported by SMARTBEAR

¥

Functionality

+ OAS domains — Data type compliance eg. currency,
DateTime etc.

* API Standardization — Out-of-the-box rules

* Custom rules — using Regex

* Webhooks & registry API scripting

Industry Adoption

. Widely used for Swagger JSON / YAML
. Specific Industries

. SWIFT /1S020022 — Payments

. HL7 / FIHR — Healthcare

. IATA — Airline

. TMF Forums — Telecoms

. UN Standards

98

i

API Governance, Compliance & Feedback

Possible use cases

. Compare implemented APIs against the BIAN standard APIs
. When members / non-members give us API feedback
from real implementations
. Compliance / Certification
. Provide a starter pack for users, to start a BIAN compliant
implementation*




DevOps CI/CD SmartBear / Swaggerhub tool

Design First Workflow Diagram

This type of Tooling is

already used by:

3. After approval, code
templates can be generated
from the design and handed to
developers

5. As developers complete

coding, tests can be brought
to validate work based on the
contract as part of the build

process

R

SWIFT et e ol Front-ens
H R7 (Healthcare) and 'sign off" gn changes Development

IATA (Airlines) .1
U N Design

| BT
C o)

Dev Portal

6. Documentation in
SwaggerHub ecan be published
alongside the new wersion of

s h the serwvice.

Testing ) The development work, tests
Production and documentation all tie

1. The imitial regquirements
are defined for a new version
of an AFI in SwaggerHub

I Testcaze back to the what was approved

% J | during the design process

4_ The API design can be
consumed by ReadyAFI to
automatically generate test
cases, virtual services and

can be wused as an assertion —= BIAN
compliant
testcases
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