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Real-Time Composable Customer Data
Platform for Financial Services

A Reference Architecture for IT Leaders.

Executive Summary

Modern financial institutions need customer-safe, real-time systems that can detect
intent, decide, deliver, and fulfill—without brittle glue code or stale data. This paper
describes a composable, event-driven architecture that powers offer fulfillment today
and extends to journey orchestration, a customer data platform (CDP), decisioning, and
lays the groundwork for Al agents—all on the same shared services. The result is
millisecond responsiveness, consistent data, and end-to-end observability across
every customer interaction.

The approach pairs a financial-grade semantic model with modular content and a
design studio to deliver compliant, personalized experiences powered by real-time
intelligent data. Services are composable—apps share the same data, decisioning, and
governance fabric—and they run next to your data (e.g. read-only on Snowflake via
secure shares/PrivateLink, or on Databricks via secure sharing/peering), avoiding another
processing engine or copy. Outcome: consistent, auditable execution at the speed and
scale of modern banking.

Uniquely built for financial services.
Compliance and transactional integrity at its core.
Composable by design.
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Capabilities for Al-Ready Financial Institutions

Three Non-Negotiable Capabilities

1 Transactional Integrity and Auditability

Customer decisions must rest on a complete, correctly ordered
history—every event processed once, in sequence, with rollback and
lineage.

Outcome: Balances, eligibility, disclosures, and fulfillment are correct by
construction (not “eventually consistent”), defensible to regulators, and
explainable to customers.

2 A Financial-Grade Semantic Data Model

Offers, products, disclosures, modular content, identities/households,
journeys, and fulfillment must live as typed business objects that rules and
Al agents can reason over.

Outcome: Systems only propose what can be fulfilled, bind the right
disclosures automatically, and provide human-readable rationales.

Example: For a new product launch, one Product definition with versions,
pricing, and eligibility propagates consistent Offers, correct Disclosures,
aligned Journeys, and accurate analytics—without channel-by-channel
rework.

3 Composable by Design on Your Data Cloud

Run decisioning and activation next to governed data (e.g. Snowflake,
Databricks) via secure sharing—zero new copies/engines—with a hot
context tier for sub-second lookups.

Outcome: Faster time-to-value, lower risk, elastic scale on existing controls,
and real-time experiences that don’t compromise correctness.

-
A

it

© 2025 Naehas, Inc. All rights reserved. | 2



7:naehas

Core Platform Capabilities

This isn’t a product catalog. It's a capability lens—the minimum set of building blocks financial
institutions need to deliver real-time, compliant experiences and to scale new use cases from pilot
to production on a single, composable data foundation.

y Event Stream Backbone
A durable, scalable bus for all customer and operational events (account
updates, transactions, clicks, CRM changes). This is the system’s “nervous
system” that moves data in real time. Stream customer and operational
events so decisions land while the customer is still engaged.

Real-Time Decision Engine

Ultra-low-latency event processing that recognizes complex, time-based
patterns and triggers decisions instantly. Think of it as the platform’s “brain.”
Analytical Context Store

A real-time analytical store (“memory”) for sub-second lookups across large
volumes of recent and historical data to enrich in-flight decisions.

Unified Object Graph and Lineage (Data Model)

Not one record, but a governed graph of typed objects—offers, products,
disclosures, campaigns, collateral, journeys, fulfillment events—with explicit
relationships and versioned lineage. The system understands impact across
the graph (e.g. a product or rate change) and propagates updates safely,
enabling fast, defensible audits.

Observability, Audit, and Governance

Prove every step with end-to-end tracing from the triggering event through
delivery and fulfillment, plus consistent data lineage for analytics and
compliance. Trace event — decision — content — offer — fulfillment —
outcome; investigate exceptions and optimize safely.

Identity, Policy, and Real-Time Customer Profile (RCP)

Resolves customers, accounts, and households over time and serves
low-latency, relationship-aware profiles — enforcing consent, purpose limits,
and entitlements at access with full lineage for audit.

6 R Z KDAGRHV D UHDOWP H FRP SRVDE®I &' 3 FKDQIH'

5 HBIYDQAGHAMRQV Z KIG!H \KH FXMRP HULY VMOHQI DIHG GHWMLP LOME | XDLED HOW
Z WY UHFRQAIDVIRQ DJ DIQAMI RYHUGHG IDFW  DQG DXGIW DQVZ HIHG LQ KRXW QRW
Z HH\V RQRQH DUFKIWIRXUH \KDWY UHXVHG IRU- RXUH V DQG 2 IIHU. HAMRQQ)
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Critical Applications for FinServ Built on a Composable Data Platform

A real-time, composable CDP turns your data cloud into an execution layer for outcomes that
matter in banking: relevant experiences in-session, promises fulfilled deterministically, and audits
answered in hours—not weeks. The same governed identity, object graph, and policy controls
power four critical apps:

E&XWRP HU' D3RP &' 3

5 HDOWP H XQUFDWRQ DQG DPRYDUMRQ XVIQJ
\WH XQUIHG SURI GBI DQG HYHQNEDFNERCH

2 [1HU) XOLGB HOW

1 HDUUHDOWP H FUDMRQ GHOYHY  DFFHS\BIGFH
DQG I XO® HOAZ WK \ABAXY \RDFNHG FHQAD®

- RXUDH 2 (FKHVWDARQ

( YHQAGUYHQ QH VEHVADRURQY DRIRW
FKDQGHY XMQJ \WH VDP H GHFIMRQ HQJ ICH
DQG FRQOM VWARUH

2 11HU" HFIMIRQIQJ

&HMDD HG X®V DQG P RGHY \WDW/HBFWEXQGB!
DQG SHYRQDD HRIHY IQFAQ) FRP SB[ DQG
QHVANG FROAWKPW Z W YDUDQAVXSSRW

Composable CDP on Your Data Cloud

% UL®HFLVWRRYHUGQBWOQRGD WEBHFLVLRQV

Use a composable CDP pattern: keep data where it already lives—in your lake or
warehouse—and compose real-time experiences over it via governed, read-only access. The
result is less data movement, a smaller operational surface area, and stronger governance,
because existing enterprise controls continue to protect the data being read.

m Read-Only on Your Data Platform:
Connect via secure sharing/peering to your data cloud
(e.g. Snowflake/Databricks) to read governed, production-grade data without
copying it into another engine.

Push-Down and Cache Smartly:

Eligibility and personalization rules run with sub-second lookups using the
Analytical Context Store, while heavier joins are delegated to your data cloud
where appropriate—so performance scales with your warehouse.

Operational System(s) of Record:

Offer and profile repositories operate as part of a unified object graph
(separate, versioned objects with relationships and lineage). Delivery may
use denormalized projections, but the authoritative truth remains in the
graph—ensuring consistency across channels and fulfillment without implying
one mega-record.
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([ DP S®1 2 11HJ0 DQDI HP HQWDQG ( @) LELOW RQ 6 QRZ IMNH &RP SRVDE®I &' 3
( YHQN @QG RQ\WH HYHQAMIHDP EDFNERCH HJ  IXQAQ) @IV
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DQDOWRY DQG DXAW
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VHSDUDM  GXSTEDWH SURFHVWIQ) HQJICH
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End-to-End Offer Lifecycle on a Composable CDP

From design and decision through delivery and acceptance to fulfillment, reconciliation,
and learning —a complete lifecycle that drives reliable results and gets smarter every cycle.

The same event-driven, warehouse-native architecture that powers offer fulfillment also supports
Journey Orchestration, CDP, and Offer Decisioning—so eligibility logic, content, identity, and
governance are shared rather than rebuilt per application.

Model and Decide on a Unified Object Graph

— Relationship-Aware Objects:
Offers, Products, Disclosures, Campaigns, Collateral, Journeys, and Fulfillment
Events live as separate, versioned objects with explicit relationships and lineage.

Complex/Nested Offers as First-Class:
Hierarchical constructs (bundles, tiers, conditional incentives) are modeled
explicitly and evaluated across real-time events and history.

How Eligibility Decides (At a Glance):

Pattern triggers (e.g. checking view — savings view within 10 minutes) plus
real-time history checks (e.g. already holds checking) drive precise, compliant
decisions.

Closed-Loop Fulfillment on the Same Graph

m Ordered, Exactly-Once Processing:
Acceptances and fulfillment events are processed in sequence per
customer/account with idempotent keys—1:00 p.m. always precedes 2:00
p.m. for the same stream.

Idempotent Write-Backs to Core/Channels:

Actions (account opening, incentive posting, service changes) execute via
policy-aware connectors using correlation IDs and deterministic retries—no
duplicates, no drops.

Warehouse-Native Reconciliation (Zero Copy):

Expected outcomes are verified by read-only checks against governed facts
in your lake/warehouse (e.g. Snowflake/Databricks via secure
sharing/peering); exceptions route to a controlled queue.

Lineage and Impact Analysis:

Changes to any object (e.g. a product rate version) propagate safely: linked
offers re-evaluate, disclosures re-bind, collateral is flagged, and full lineage is
retained for audit.
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([DP S® 2I11HJ2 EMFWG IP SALHG

"offerId": "O-BUNDLE-@G01",

"offerName": "New Account Power Bundle",

"customerId": "C-12345",

"status": "pending",

“mainOffer": { "offerType": "newAccount", "product": "Checking Account" },
I L
e': "preApprovedCreditCard", "product": "Platinum Card" },

{ "offerType": "directDepositBonus", "product": "Savings Account" }

) RUGHIYHY SHURWP DQFH D GHQRIP D@ HG RITHUSUIRWIRIRQ FDQ EH WHDG IQ D MQI B
TXHY B\ FKDQQHY' 7 KH DXWRUMBAMYH WKW UHP DIQV VHSDUDW  YHWRCHG REMPW
RIHU SIRGXFWAVFBVXUH FREWUDO GNHG LQ WH XQULHG REMIPWI UDSK

How it Decides (At a Glance):

Event patterns (e.g. “checking view” then “savings Real-time history checks prevent irrelevant
view” within 10 minutes) trigger bundle eligibility. offers (e.g. customer already has checking).

([DP S®I &®RVHG/ RRS ) XO@ HWZ IW : DUHKRXVH 1 DAWYH $ FFHW

$ FFHS\BQRH FDSWUHG 1Q D FKDQQHO Z HE P RELGI EIDQRK FRQBFWAHQMU 1V
HP WG RQ WH HYHQMNEDFNERCH LQ UHDOWP H

,GHQMY DQG 5 HDO7 1P H & XWIRP HU3 URILBI DWBFKHY \WWH FRUHRW

FXVARP HUDFFRXQIWKRXVHKRTS DQG QN \WH DFFHSVBCFH VR \H UHBIYDQA 11HU
YHVIRCHG [QWH 8 QUIHG 2 EMPW UDSK

) XO® HNDPIRQ H HIX\MG YID IQMIUMRQ HJ  IQFHQIYH BIGIHUHQW  DFFRXQW
DWIEX\M XSCDW  HP WY D) XOM® HQN YHQAZ MK DQIGHP SRIMQR NH

5 HFRQADVRQ XQV B\ UHDAQJ JRYHEHG IDPW UHDG RQD [URP

6 QRZIONH' DINEUENY RUHTXLYDBIQWYID VHEXUH VKDUQJ SHHUQ)  H SHAWG YV
DRXDAY FRP SDUHG ,| P DIRKHG ARV WDQUMRQY \R 3IXTAMIG 1L QRAVDQ

H FHSWRQ UREEDFN IGZ. UHSO\ V \WH DIIHPWG Z IQGRZ. Z W IXQIHDIH

2 EVHYDELOV WMWKHV\WIJHU GHAMRQ DFFHSWBGRH DRIRQ  UHFRQAIDIRQ
SURYIGQ) DXAWHDG. HYIGHQFH DQG QU KW IRURSWP [ DURQ

YHOH W' HMP LQMIF DXQWE®! IXQM® HQAZ W [HZ HUH FHSWRQY IDVMU
UHAVROMRQ DQG QR QHZ HQILQHY RUGDW FRSIHV? - DO KIB! SUAVHIYIQ) RUGHUQ
JXDUDQMHV DQG J RYHWHG DFFHW
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Change Management by Design

&XVARP HUDQG DFFRXQAGHQMHY FKDQIH P HJHY WP S9 SHP DQHQNV V FRUHAIRYY $
P XUUE®! DUFKIWIRXUH NHHSV KMRY  DQDOWFY DQG RSHIDMRQDADSSV IQ W GF \R DYRIG VSMEWDIQ
UHFRUBV DQG FXVRP HUYIME®! LOFRQIMIMGQFHVE Z KIB! HODEQR DXVRP DIMG \WDQUDPURQDOXSEDMY

DRRW DWW O\ HY 7 KLY SUHYHQW "VSQAEWDIQUSIURI LB DQG NHHSV KRXVHKRG URB! &I IF 1QWFW
DRIRW M WMP V

O Why It Matters:
- Prevents corrupted 360° views, poor risk assessment, and inconsistent
experiences when IDs shift; reduces manual, error-prone rework.

To operationalize this, the platform’s Identity and Real-Time Customer Profile service
continuously resolves customers, accounts, and households across sources and time — so
change never breaks activation, fulfilment, or analytics.

Identity and Real-Time Customer Profile (RCP)

This is the enforcement layer that turns “change management’ into consistent execution. It
resolves customer/account/household identities across systems and time, stitches event
histories, and applies consent/entitiements as policies at access time—so one Unified
Customer Profile and Offer Catalog remains accurate for decisioning, delivery, and fulfillment.

® What It Does:
a Resolves identities across sources; tracks cross-IDs over time; householding

and relationship mapping; stitches event trails; enforces consent/entitlements
at access time.

@ How It Helps:

Keeps CX, analytics, and operations in sync when IDs merge/split; prevents
duplicate or conflicting offers; aligns fulfillment and disclosures to the right
party.

O Why It Matters:

Banking data changes constantly (mergers, remediation, data quality fixes).
Without a mutable, governed identity layer, you risk “broken promises,”
mis-fulfilment, and audit gaps.
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The Real-time Customer Profile is key to addressing common challenges in financial
services as it provides:

u Accuracy under Change:
Prevents “split-brain” profiles during mergers, remediation, or ID corrections.

Household/Relationship-Aware:
Supports one-to-many and many-to-many party/product relationships
common to banking.

Privacy by Design:
Applies consent, purpose limits, and entitlements at read time as well as write time.

) HHGV 2 11HU) XOLO® HOWE RUHAEDWY UVROMRQY  DFFXUDM HDJ IELOW DFFHS\WWQRH DQG
IXO® HNRQ WH FRUHPWEINHG REMIPW 1Q \WH XQUIHG J UDSK

( QDE®V 2 EVHYDELON  7UDFIQ) 1V RQD WKV RUKL LL IV \AMIKHG R \WH U KWGHQWY Z W GHDI H
YDFNV WH &' 3 $SS * RYHIGHG UHDOWP H SURIG! YIHZ V | RUDPYDMRQ RQ WH HYHQAEDFNERCGH

How Some Banks Handle Fulfillment and
Decisioning... and Why It Breaks at Scale

Many institutions still operate fulfilment and decisioning via a patchwork of scheduled/ad-hoc SQL
scripts tied to specific offer variants and a marketing data mart whose inputs lag by days—forcing
exceptions and direct taps into operational systems for “fresh” data.

Resulting Issues Seen in the Field

Fragile Codebases:
Every new offer = new script; reuse bloats complexity.

Stale Decisions:
EDW/mart refresh cycles miss real-time behaviors.

Role Mismatch:
Analysts maintain operational SQL; they're not staffed to engineer at scale or securely.

Financial Logic is Specialized:
Rolling balances, new-money detection, tiered rewards, promo code lifecycle,
exceptions, regulatory controls.

Shadow IT Risk:
Unvetted pipelines, no monitoring/failover, weak change management; elevated security,
availability, continuity, and compliance risks.
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What a Composable Customer Data Platform
Changes

A governed event backbone, real-time decisioning, and a shared offer/profile repository replace
one-off scripts with declarative logic, observable dataflows, and environment-promotable
configurations—so marketing moves fast without breaking IT standards.

Why a Composable CDP Works

O e 3

Speed and Relevance Consistency Agility
Millisecond decisions by A unified object graph keeps  Declarative rules and flexible
combining streaming detection decisioning, delivery, and schemas enable rapid iteration
with immediate historical lookups. fulfillment aligned. without heavy refactoring.

Business Value for IT and the Enterprise

= Reduced Complexity and Cost:
Py Fewer integration points and lower maintenance overhead than multi-stack
approaches.

Data Governance Simplified:
One clear flow eases security and privacy enforcement.

Faster Time-to-Market:
Modular updates and parallel workstreams across teams.

End-to-End Traceability and Analytics:
Full journey tracing and actionable insights for optimization and compliance.
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Scalability at Financial Scale:
Billions of Records, Millions of Events per Hour

Horizontally Scalable Services:
Stateless decision workers and sharded context stores scale linearly;
back-pressure and idempotent processing protect downstream systems.

Keyed Partitioning:
Customer/account-key partitioning keeps hot paths fast and predictable even
as data volumes grow.

Zero-Copy Data Access:

Reading from data platforms like Snowflake via secure sharing avoids ETL
sprawl and storage duplication while letting you scale on warehouse
elasticity.

Unified Offer Repository:
One canonical offer record eliminates cross-store joins at runtime, cutting
latency and error rates at high throughput.

Data Consistency

Dimension Traditional Scripts & Data Mart Composable Event Platform

Freshness Daily/weekly; often stale Streaming + sub-second context lookups
Logic Per-offer SQL; brittle reuse Declarative, reusable rules; modular updates
Governance Ad-hoc exceptions; shadow IT One flow with enforced policies and audit trails
Observability Limited End-to-end tracing and actionable insights

Data consistency  Many stores, drift risk

Unified object graph with governed repositories
for offers/profiles
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Architecture Benefits Summary

The architecture delivers what financial institutions need:

m A platform fine-tuned for banking that bakes in domain semantics and
p relationship-aware identity, so outcomes are correct by construction;
transactional integrity and compliance with per-customer/account ordering,
exactly-once processing, rollback/replay, and policy-at-read for audit-ready
decisions and fulfillment.

A composable, warehouse-native CDP that runs next to governed data via
secure sharing/peering (zero new copies/engines), pushes down heavy work,
and uses a hot context tier for sub-second lookups.

A unified object graph with lineage—separate, versioned objects (Offer,
Product, Disclosure, Content, Journey, Fulfillment) linked by explicit
relationships—so changes propagate safely, and decisions are explainable.

The result is a single architecture that powers multiple apps (Fulfillment, Journeys, CDP activation,
Offer Decisioning) for reuse over rebuild, with millisecond-level responsiveness, historical context,
end-to-end traceability, and stateless horizontal scale to billions of records/events, all while reducing
integration surface area and ongoing maintenance.
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Implementation Notes

Fine-Tuned for Financial Services Use Cases

u Canonical Objects and Events:
Define schemas for Offer, Product, Disclosure, Content Block, Journey Step,
Fulfilment Event; events for Customer, Account, Interaction, Fulfillment.

Domain Semantics:
Encode rolling balances, new-money detection, tiered incentives, promo
lifecycle, jurisdictional disclosures, and household/role logic.

Deterministic Disclosures:
Bind legal language from rules tied to product/offer attributes—not free-text
generation.

Operational Playbooks:
Runbooks for incentive posting, exception handling, and remediation; KPIs
for acceptance, fulfillment exceptions, audit turnaround.

Transactional Integrity and Compliance

u Ordering and Idempotency:
Enforce per-key (customer/account) ordering on streams; stamp idempotency
keys on acceptance/fulfillment; implement exactly-once writes to downstream
systems.

Rollback and Replay:
Maintain deterministic replay windows with lineage when an upstream feed is
corrected.

Policy at Access:
Apply consent, purpose limits, and entitlements at read in profile/decision APIs;
minimize attributes by purpose; mask/tokenize where not strictly needed.

Reconciliation:

Compare expected vs. actual postings/balances via read-only warehouse/lake
checks; route mismatches to a managed exception queue.

© 2025 Naehas, Inc. All rights reserved. | 13
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Data Model (Unified Object Graph)

s Version and Relate:
y Store each object separately with versions and explicit relationships; never
“stuff” a mega-record.

Identity and RCP:
Resolve party/account/household at access time; preserve history across
temp-to-perm IDs and M&A.

Lineage and Impact:
Record which inputs/policies produced each outcome; surface downstream
impacts before changes go live.

Composable CDP (Warehouse-Native)

= Zero-Copy Reads:
p Integrate via secure sharing/peering; use governed tables/views as inputs.

Push-Down and Hot Context:
Delegate heavy joins to the warehouse/lake; serve sub-second lookups from a
context tier with cache invalidation by event/TTL.

Operational Write-Backs Only:
Persist just the operational objects needed for activation/audit (e.g. offer,
fulfillment status).

SLOs and Fallbacks:

Define p95 latency targets for decisions and warehouse reads; implement
graceful degradation paths.

© 2025 Naehas, Inc. All rights reserved. | 14
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What to Remember

| Fine-Tuned for Financial Services:
é Bank-grade semantics (balances, “new-to-bank,” tiered rewards, disclosure
obligations) and relationship-aware identity/RCP ensure what you design can
be fulfilled and defended.

Transactional Integrity and Compliance:
Per-customer/account ordering, exactly-once processing, rollback/replay, and
policy-at-read make outcomes correct by construction and audit-ready.

Relationship-Aware Data Model:

Separate, versioned objects —Offer, Product, Disclosure, Content Block,
Journey Step, Fulfillment Event, Party/Account/Household— linked with
lineage and impact analysis, so changes propagate safely, and decisions are
explainable.

Composable CDP (warehouse-native):

Bring decisions to governed data via secure sharing/peering (zero new
copies/engines); push down heavy work, keep hot context for sub-second
lookups, and materialize only operational records

Scale By Design:

Stateless workers, per-key partitioning, and zero-copy access support billions
of records/events without brittle pipelines—so you can GHVLJQ: GHFLGH:
GHOYHU: DFFHSW  IXO@ WHFROFLB:  ®DUWon one architecture.
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