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Reusability in real world architecture



http://www.youtube.com/watch?v=QsWJp7cTD9Y&t=12

Becoming platformless is freedom to create

Your customers

Applications Business Abstractions
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@ Public Administration

@ Other Services (except Public Administ...

@ Finance and Insurance

@ Arts, Entertainment, and Recreation
@ Information

@ Utilities

@ Retail Trade

@ Transportation and Warehousing
@ Health Care and Social Assistance

@ Manufacturing

. Professional, Scientific, and Technical...

@ Mining, Quarrying, and Oil and Gas Ext...

@ Educational Services

@ Real Estate and Rental and Leasing

@ Administrative and Support and Waste...

@ Management of Companies and Enter...

@ Accommodation and Food Services

Powering Systems of Record market
leadersin

Electronic Health Records Systems
Medtech Systems

Healthcare Claims Mgt. Systems
Core Banking Systems

Payment Services Platforms
Education Administration Solutions
Telco BSS



Smart City
Vaccine management

Empowering government

City and government tax

42 National Governments Utilities management
Citizen Portal

3800 Local Govt Agencies

State Health Insurance Marketplace
1 8 National ID deployments Agency login
2.2bn citizens served Vehicle registration
Company registration
Border control

Revenue authority platform
Digital Wallet

Survey department open data

G2G,G2CIAM

Govt. APl Marketplace




Towards the

Horizontal view of technology

APl Gateways

Full Life Cycle API Mgt.
Integration

CIAM

Workforce |IAM

Platform Engineering
Internal Developer Platform
Al for Code

CodeforAl

Vertical view of technology

Systems of record connectors
(Temenos, Guidewire, Epic,..)
Interoperability standards (FHIR,
1ISO20022,..)

Regulations and compliance
(PSD2,CMS,..)

Customer 360

Open Data, Consumer Data Rights



- Integrator co-pilot

- APT chat

- AT powered adaptive auth
- Choreo co-pilot

(Horizontal) Al

- Industry use cases
- Reference architectures

Vertical use cases
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(Vertical) Al

- Domain specific AT (healthcare
co-pilot)

- BFSI, Healthcare, Govt,...

- Reference implementations
(Open Banking Berlin spec, U.S.
CMS regulations)

- Connectors (Cerner, FIS, .)

- APT Specs (Patient access)

- Translators (SWIFT->ISO
20022,.)

- Protocols (HLVZ2,..)

- Architecture templates (Digital
Govt, Healthcare SME)



A Bank’s Technology Landscape

Experience Channels

Kiosk Smart Devices
Regul
(IoT)

Core Banking System

Customer Data Cash and Teller

Liabilities .
Management Operations Asset Management General Ledger
Trade Finance Corporate Wealth Management Payments Card Management
Integrations Risk Management Reporting Misc
Advanced Management
RTGS SWIFT Market Risk Credit Risk Analytics R !
Bloomberg CRIB AML/TF KYC cl:Durf)tf"l)Im;r Regulatory




Accelerating vertical data manipulation

Mapping data from source
to destination andvice
versa takes upto ~50% of
development effort
Where vertical interop
standards apply, either the
source or destination
formatis known (e.g FHIR,
ISO20022,HL7,X12,..)

Data mapping in WSO2 Integrator for SWIFT/MT to ISO 20022 in cross border payments e



Healthcare Interop and AppDev for Healthcare Organizations

[ Patient Access Rule } [ Interoperability } [ Prior Authorization } [ Patient 360 }
[ EMR onboarding } [ Consent Management } [ Digital Health Infra } [ Provider Directory }

Vertical Use Cases / Reference Impl.

Patients, Members,
Customers

( N\
SMART on FHIR apps
(. J
( N\
Patient / Member
portals
(. J
( )\

Payer / Provider Orgs

Mobile / SaaS apps

G J
( )\
Telehealth / loT
G J

Consumer Apps / Systems

@

API Management

Integration

CIAM / 1AM

B2B CIAM

Internal Dev Platform

Horizontal Use Cases

Protocols (FHIR, HL7,
X12, CCDA.,.)

Connectors (FHIR, Epic,
Cerner, Athena,..)

Libraries (FHIR, HL7,
CCDA, X12...)

Tools (FHIR
generator,..)

Apps (FHIR Consent
Mgt, FHIR repo)

Healthcare Accelerators

EMR/EHR (Cerner, Epic,

Athena, FHIR,..)

Claim Mgt Systems

CRM / ERP / Billing

(0= (0= (=

HIN / Interop

o

SaaS Backends

o

Systems of Record




Ballerina - the cloud native technology for writing healthcare apps.
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- Ballerina natively knows FHIR, HL7,
X12 and the likes ’

- Health tooling to autogen any e o
implementation guide ie—

- Prebuilt connectors to known EMRs
(EPIC, Cerner, Athena Health,..)

- 50-70% accelerated development of
healthcare native use cases

- 70%+ accelerated development of
healthcare data mapping use cases
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Swan Lake




The agents are coming!
The vertical Al story



Al powered, healthcare native code generation

Sample Prompt:

Write a service to retrieve
patient demographics from an
EHR system using FHIR R4
Patient_demographics_service i APIs. The system requires
esn = e authentication via OAuth 2.0
ki and must filter patients by
last name and date of birth.
Take the search parameter
values from the API request.
Respond to the API client
with the patient
demographics data. This API
should not be FHIR and
please define a custom API
R ' as appropriate







High Level Business Solution

Switch

Core Value

Added -

Services

Customer Identity and Access Management

i

Telecom Service
Portal / Selfcare App

Security solutions/
Secured access to

E—

‘data & security data’

o Internal API Internal Apps
nterprise Marketplace

Rating &
Billing

Other
Services
(Added VAS,
etc)

‘ BSS/ 0SS

Telecom Service Provider

Capabilities

Legend:
Middleware
Capabilies

Consumers/
Enterprises

)

Connected
Devices

Partner Orgs
& Internal
hierarchies

Government Institutions/ Law
Enforcement/ Emergency Services

| | |
External API . .

Marketplace Externdl Apps
|

Subscribers
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i Individuals SME Enterprise |
; Customers ~ Customers

)

Partrifr APl Partner Apps
Marketplace

Develop apps

Systems
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0SS - Operational Support 38 e\ 28
Systems. =
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BSS - Business Support 1
I

Other Utilities
Partner Banks Partner Hospitals Partners

Developers
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Telco reference architecture

<Federate Login>>

<<push or pull>>

Govt. reference architecture

<cuse govt. APIN>>.

super app

<<entity APIM>>

<<publish>>

Figure 2: High level architecture of the Common Data Access Model with related components




Deploy out of the box accelerators as APIs

[ Consumers ]

Accelerators

External APls

Patient
FHIR
API

Internal APIs

oo o od oo

Customer Repo Project,..

[ Source Systems ]
(EHR, EDI, ..)

FHIR API Templates

Qa Patient API

Qa Encounter API

a
Connectors

Qa EPIC, Cerner,...

a FHIR Backends

a HL7 Backends

a CDS Hooks
Transformation Logic

o HL7V2 to FHIR
Use Case Templates

a EPIC to FHIR API
EDI

a 834 X12 Processing
SMART on FHIR
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b /
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Data Plane

Provider Provider
foo bar

Patient
FHIR
API
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Customer Custom
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System of Record Events/Feeds
(EHR/EMRY..) (X12/..)




Cell based architecture meets vertical reference architecture

order management
apps

cell
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Patient API

Provider AP

{API}:"employee”

{API}order” {API}"customer”
<even

uuuuuuuu

cell: promotions

aaaaaaa

cell: CRM

cell: OMS

Predefined, Cell based, vertical reference
architectures

https://github.com/wso2/reference-architecture/blob/master/reference-architecture-cell-based.md
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The winner ain’t the one with the fastest car, it’s the one who refuses to lose.

Dale Earnhardt
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https://unsplash.com/@liday?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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