HIGH-LEVEL DISTRIBUTED ARCHITECTURE

AI NATIVE VIDEO & AD PLATFORM FOR TARGETED SSAI AT SCALE
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DATA PLATFORM

Data Lake (S3/GCS)
Raw & curated data

Metadata DB (PostgreSQL)
Operational metadata

Feature Store (Feast)
Online & offiine features

Analytics DB (ClickHouse)
OLAP & real-time analytics

Search Index (OpenSearch)
Logs, metadata, catalog

ML Pipeline (Kubeflow)
Model training & deployment
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Al / ML PLATFORM

Model Training
(PyTorch / XGBoost / etc.)

Model Registry
(Versioning & Governance)

Online Inference
(Triton / KServe / Ray Serve)

Batch Inference
(Spark / Dataflow / Flink)

Monitoring & Drift
(Model & Data Monitoring)
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CONTROL & MANAGEMENT

Configuration Service
(Consul / etcd)

Secrets Management
(Vault / AWS Secrets Manager)

Identity & Access
(IAM / RBAC)

Workflow Orchestration
(Temporal)

LEGEND

beddd

Content Flow
Control / Metadata
Event Stream
Feedback Loop
Delivery Path




1. INPUT SIGNALS

VISUAL PRODUCTION WORKFLOW AT SCALE

Al Agents + ML Models + Real-time Data + Deterministic Systems = Targeted SSAIl at Scale
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Al AGENTS (CONTROL PLANE)

Content Intelligence Agent

» Understand live content in real-time
« ASR, OCR, CV, LLM semantic analysis
» Output: topics, entities, context

Audience Intelligence Agent

« Build privacy-safe interest profile
« Predict completion & cburn risk
+ Manage frequency & recency

Campaign Agent

« Translate goals to constraints

+ Optimize bid & budget strategy

Creative Intelligence Agent

« Validate technical quality
« Extract semantics & brand safety
* Normalize & transcode creatives
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@ « Forecast delivery & pacing
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Ad Pod Planning Agent

.+ Select best ads for each opportunity
« Optimize revenue & viewer experience
* Propose pod plan
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Quality & Remediation Agent
« Detect issues (content/ads/playback)

« Auto-remediate within guardrails

Experimentation Agent

* Design & run experiments

' = Measure lift & statistical significance
* Manage treatments & rollouts
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Incident Response Agent
« Moniter anomalies & SLOs
=

- Triage incidents & page ops
* Orchestrate recovery workflows

Agent Orchestrator & Policy Engine

Co-ordinates agents, enforces policies,
approvals, audit, and guardralls
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@ Real-time Decisions

11l Data-Driven Optimization

@ Cost Efficient at Exabyte Scale
(@ High Availability & Resilience
@ Security, Privacy & Compliance
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KEY PRINCIPLES: 1. Al Everywhere 2. Real-time Decisions 3. Data-Driven Optimization 4. Cost Efficient at Exabyte Scale 5. High Availability & Resilience 6. Security & Compliance by Design




Al-POWERED ADVERTISING PIPELINE

From Live Ingest to Personalized Ads at Scale
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RECOMMENDED SERVICE DECOMPOSITION

A_I-Native Video & Advertisement Platform (Targeted SSAI at Scale)

INTER-SERVICE COMMUNICATION

gRPC (Internal)
High-performance, strongly typed

REST/JSON (External)
Public & partner facing APIs

Async Events (Kafka)
Event-driven, decoupled systems

Schema Registry
Versioned, backward compatible
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SHARED PLATFORMS
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Kubernetes Istio Helm ArgoCD
(Orchestration)  (Service Mesh) (Packages) (GrOps)
v V @ U
N
Terraform Vault Prometheus Grafana
(1aC) (Secrets) (Metrics) (Dashboards)
0’0 \‘5 .@- 1
OpenTelemetry Loki Jaeger Snowflake
(Tracing) (Logs) (Tracing)
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(SRT / RIST / RTMP) Partners Uploads Content JA DSP/SSP : Campaigns (ADS) Upload
\, — - —_ —— — — —
p > \ 4 . 1 ' = f v A 4 \ & 2 { S f \ = N
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END-TO- 1. Ingest g{: 2. Process Qg 3. Detect *# 4. Decide &\3 5. Stitch —] 6. Deliver 7. Measure v 8. Optimize
END FLOW Live feeds enter the 0 Normalize, transcode &> Cues create ad Select best ads for SSAl creotes personalized <= CDN delivers to Collect Qo & ad * Insights feed ML &
platform & package content opportunities each opportunity manifest player events system improvements

(Osta Warehouse) |

-
® @ T B
PostgreSQL ScyllaDB Redis Kafka
(Relational) (Wide Column)  (In-Memory) (Event Log)
2 Il & ®
=
(=]
$3/GCS ClickHouse Feast Iceberg
(Object Store) (Analytics) (Feature Store) (Table Format) |
KEY BENEFITS
( Independent scaling per service
& Technology best-fit per domain
v High availability & fault isolation
& Faster development & deployment
® Cost efficiency at massive scale



MULTI-LAYER TOOL STACK

End-to-End Al-Native Video Engineering Platform for Targeted SSAI at Scale

Y

N

\f

Docker / Helm

: 2
Receive live feeds \ \ .
: . = = == ... WS El | -
1 (ﬁgz) MEDIA INGEST wldate, monitor &) SRT sk RIST RSt ZIXI) zix %) Frmpeg  aws [ Eemen? ) Lyl gl G|
normalize signals
— g > M ) 3 - — e
2 MEDIA PROCESSING Kz;z?:zf}::;‘: az'gi:: 0 % FEm AWS Elemental Harmonic fi),\ Ateme @D NVIDIA \ High quality, scalable >
& TRANSCODING e QO : Peg MediaConvert VOS360 YV TITAN Hardware /  encoding & QC 1
captions, Q 3 3 Encoders , )
: ' —
. pack > . custom Standards-compliant
PACKAGING & Segment, package Unified Streaming @ AWS Elemental NGINX Shaka . \ : : 2
3 and generate HLS, : . </>| Manifest packaging & per-session _>
® MANIFEST RTOMAT (CMAF) : MediaPackage (Erngun) Packager i // il )
- - \ N
Durable event bus for = g \ High-throughput,
4 EVENT STREAMING real-time & async data g fpache Apache J o Redpanda Y Schgma + Rafka ) durable, replayable
BACKBONE . Kafka Pulsar - Registry Connect S T TR R
- ¢ & = < —
Real-time feature Y — Real-time insights,
5 @ STREAM PROCESSING computation, stateful @2 A[:ache PQ Kafka 'i-?_’ ksqIDB RocksDB Apache \ state, joins & :§
& STATE processing, CEP , Flink &y” Streams =0 (State Store) Beam / Windoed snalviice
— + - 's 2 N
= Centralized features for | #2> Redis D DB P . Consistent, reusable
3 : , — = ynamo arquet / Iceberg Great Eypectations :
6 —j FEATURE STORE training & real-time ) =] Feast X" (Online Store) (Onlme Store) (Offiine Store) LX) (Data vaiidation) TILERS SoIo%s oring »
serving \ - - el e offline -
Model training, registry, | - t:: Wei : \ Build, evaluate, track
7 Al / ML PLATFORM experiment tracking & O PyTorch XG GBoost @ scikit-learn m MLflow 3 (T:a'g:]t:g? Biases e i il imodis )
model governance ' / at scale y,
p— y e Y= \ Highly performant, |
ow-latency inference DI Q.  Highly performant, "
8 ﬁ MODEL SERVING serving for ML/LLM @Dz E::iltgnA @ KServe o%o Ray Serve m BentoML 31 TorchServe ) scalable offline & online _>
models L / inference )
—— — o ~
t Al AGENT FRAMEWORK Agents, tool use, memory, | Semantic Temporal OpenAl / Azure Al agents that reason,
9 £ planning, orchestration | % LangGraph h Llamalndex : act and orchestrate ’
o & ORCHESTRATION |f Kernel (Workfiows) [ Anthropic APIs
o= : of workflows ~ L S 7 Z_ complex tasks
10 -—;—" DATA PLATFORM g‘::.‘]téaL!l'dataar;?'s‘ng \-.' 2 Amazon S3 Apache -%‘- AWS Glue = Apache Trino Ut‘:med_ batdcht &f _>
< & LAKEHOUSE s S / E‘ (Data Lake) Iceberg Y (ETL) Spark (Presto) streaming Gata for 4
& data governance ’./ = ~ i L analytics & ML b
11 AD TECH & DECISIONING Campa'g"‘ rpg.mt., ad '\.‘ +% Google Ad \< >, Xandr 1) The Trade Desk 0} Custom </> VAST / OpenRTB \ Programmatic & .d'reCt __>
TOOLS 2::‘;; ?ne:'ass'ﬁ:‘:r?ént / *s% Manager 4> Monetize ( (lntegtatnons) Decision Engine Integrations ?jlizi';';“'“g with .
. . E— —— —— - - S— —_— '/__.,_ —<
12 STORAGE & DATABASE O::r'?ti:nal D::" ::atches PostgreSQL ScyllaDB =2 Redis / Aerospike @ ElastiCache ~ f=3] Amazon EBS/EFS | "°w| I::ency, hughly ' D
— LAYER :tores'g ~speed slate (Relational) % (Distributed) =~ (Cache) (Redis) g (Block / File) / ::l:rlaag ee operationa
2 y
~ - /__ StOrg <
’ OBSERVABILITY Metrics, logs, traces, S OpenTelemetry Q Prometheus G Grafana Loki Alertmanager  \  Full visibility, SLOs, '
13 od STACK g'fg:::;:::;’ds' .6 (Traces) (Metrics) (Dashboards) “‘ (Logs) (Alerts) / ::farlt;:&& root-cause 4
’ / vy
- - - = \ N
SECURITY & Secrets, identity, access AWS KMS / CloudHSM HashiCorp IAM Roles / ) OPA =] Audit Logs & Security by design,
14 COMPLIANCE controlencryption, (Key Management) Vault @& Workload Identity - S GuardDuty ZOTONrUSHS
audit, compliance o compliance-ready )
INFRASTRUCTURE & RUNTIME FOUNDATION
Q aws G A Containers & Orchestration ..’ Infrastructure as Code Networking Edge & CON <~
5 Kubernetes . ; VPC / Load Balancers / Akamai / CloudFront / 2= Git / GitHub
Cloud Providers — Google Cloud Azure (EKS / GKE / AKS) Terratorm O- CON (CloudFront, Cloud CON) Fastly / Cloudflare

CROSS-

CUTTING CAPABILITIES

APl & SERVICE LAYER

REST / gRPC APIs, GraphQL
Gateway, BFF, Rate Limiting

Kong / Apigee / Envoy

WORKFLOW & JOBS

Orchestration of long-running
jobs, retries, sagas, approvals

Temporal / Airflow /
AWS Step Functions

POLICY & GOVERNANCE

Centralized policies, data
classification, retention,
access control

Open Policy Agent (OPA)

EXPERIMENTATION
& FEATURE FLAGS

A/B testing, canary, feature
flags, holdouts

LaunchDarkly / Custom

o ————————

—

NOTIFICATIONS &
COLLABORATION

Alerts, incident mgmt, runbooks,
approvals, escalations

PagerDuty / Slack /
Microsoft Teams

CI/CD & GITOPS

Build, test, scan, deploy
in a secure, repeatable way

GitHub Actions / Argo CD /
Flux




RECOMMENDED TECHNOLOGY STACK

Al-Native Video Engineering Platform for Targeted SSAI at Scale

/ - N ( )
CLIENTS & PLATFORMS PLAYER & SDK | DELIVERY
EXPERIENCE 2 . | '
LAYER ] 6 & m™m w € @ & | & | & @ =
Clients & P‘ayback Ga Philo ?layer : DRM SDKs AnaMiCS SDK CDN ' Multi-CDN ‘ Edae
Web i0S Android Roku Fire TV Android TV  Apple TV Con‘:gl‘gs (HTMLS / Native) | (Widevine, FairPlay) (QoE, Events) : ah St:rategy Cact?ing
. = — ) \ Cloudfr J
s ( — — ( N
] ( VIDEO SERVICES AD SERVICES { USER & ENTITLEMENT ] CONTENT SERVICES
APPLICATION y — e ° —
§Ob sémvies cavr @ 9| @ | @ & B & =8 ©® a m m Q
Core Video & Ad Services Ingest  Transcode Packaging Manifest DRM&License  Ad Decisioning  SSAI AdPod  Creative  Beacon Auth Entitlement Profile Session Metadata EPG Search
Service Service Service Service Service Service Service Service Service  Collector Service Service Service Service Service Service Service
STREAMING & EVENT BUS STREAM PROCESSING REAL-TIME DATA STORE DATA LAKE & WAREHOUSE BATCH PROCESSING
00p DATA & STREAMING 2 =
OT6 PLATFORM LAYER §g Apache apache 10} @ Apache @ Kafka 57 Redis Apache , RocksDB || . AmazonS3 0 Q‘;ab‘;';; V o apscle @?
DS Backbone &P ng' Pulsar  Schema Flink Streams Pinot - p3 EMR
- )‘ ) - : — \ /
7 — f = X7 \
FEATURE STORE 1 ML MODELS ] [ MODEL SERVING ] VECTOR & SEARCH ‘ Al AGENTS & LLM LAYER
Al / ML PLATFORM LAYER |
— '.:T*_ Redis ’ v Y L -
Inteligence & Decisioning | | =3 Feast 2 o corm % O XG ‘@n _ é! mnf?r = @ oo}) ks (@) R Langie @ ' Vo h
m’r" PyTorch - XGBoost LOuGON Inference Server i SEEeVe : - LS LLM Gateway | Prompt Mgmt | Guardrails | Evaluations
CONTAINER ORCHESTRATION INFRASTRUCTURE AS CODE CLOUD & REGIONS CONTAINER REGISTRY | SERVERLESS / FUNCTIONS STORAGE & FILE SYSTEM
PLATFORM & .
Q) INFRASTRUCTURE LAYER Kubenetees AN Torroform aws €Y  Multi-Region @ e [_@ | 5 FSx ®
Compute, Orchextration & Infra (EKS / GKE) 3 N GoogeCiwd DePlOyment Registry Amaron$3  EFS/FSx  $3Glacier
— e i ——— Ce— — —r — — 7 N— -
’ N N ™7 ) ——
MONITORING & METRICS LOGGING TRACING ALERTING ANALYTICS & BI AUDIT & ANALYTICS
OBSERVABILITY & .
. _ A\ S .
22| OPERATIONS LAYER e S @ rn \,\.,\,.g. - o\ () ‘ D |||| ClickHouse [ 24/ ""?“g"h @ @ g
Monitoring, Logging & Ops Loki Elasticseasch R soesy Jaeger Alertmanager  PagerDuty ' o Data Quality Lineage Vlgmw
/7 \ \ - \
| IDENTITY & ACCESS | SECRETS MANAGEMENT ENCRYPTING COMPLIANCE & POLICY l NETWORK & PROTECTION DATA GOVERNANCE ,
SECURITY & |
GOVERNANCE LAYER E,Q IXIS i& Okta @ AWS Secrets v HashiCorp @ AWS KMS ) OPA ﬁ AWS @ AWS WAF Shield C VPC/ @ @ @
Security, Compianos 8 Gonerance /- Manager Vault CloudHSM (Open Policy Agent) Config ' MAM Lake Foemation Glue Deta
Data Cstalog  Clasalfication
THIRD-PARTY & INTEGRATIONS
AD TECH INTEGRATIONS DATA PARTNERS PAYMENT & BILLING COMMUNICATION ANALYTICS PARTNERS

Google <> . = st & : . ’ ) _ o - . o Jb
’;}M,m‘:‘,’ (1) The Trade Desk . < Xande Magnite £ LiveRamp 7. Experian iSpettv «3> Nielsen  Stripe adgen Zuora [ Recurly @m.o @ SendGrid :;,:.:a* lfmrm @wnm m'lxpanel )%gsm,«mm

:©}, Al-Powered Real-time Exabyte Scale @ High Availability Secure by (¢~ Data-Driven
¢y Decisioning ~u3 Personalization Delivery & Fault Tolerance Design w) Optimization

Open Standards
e

& Interoperable

CROSS-CUTTING CAPABILITIES

HIGH PERFORMANCE
m « Low-latency APls
- / « Horizontal Auto-scaling
+ Global Edge Delivery
+ Cache Optimization

RELIABILITY & RESILIENCE

« Multi-AZ / Multi-Region
« Auto Failover

« Graceful Degradation
« Chaos Engineering

COST OPTIMIZATION
@ « Right-sizing
» Spot Instances

« Lifecycle Policies
« Cost Monitoring

DATA PRIVACY
@ « Pl Protection
« Consent Management

« Data Minimization
« Encryption at Rest/In Transit

DEVEX & AUTOMATION

</>| . cico (GitHub Actions)

» Infrastructure as Code

+ Automated Testing

* Blue/Green Deployments

/k/i OBSERVABILITY CULTURE
!

« SLIs / SLOs
« Error Budgets
« Dashboards
» Postmortems
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FOCUS &
BUSINESS MODEL

CONTENT SOURCES

INGEST &
PROCESSING

STORAGE &
MANAGEMENT

DELIVERY &
PLAYBACK

ADVERTISING
& MONETIZATION

VIDEO STREAMING & ADVERTISING REFERENCE ARCHITECTURE COMPARISON

NETFLIX

Netflix

Subscription (SVOD)
Ad-supported (AVOD with Ads tier)

Studios, Production Partners,
Licensed Content

Media Ingest
Encoding (FFmpeg), QC
ABR Ladder Generation

Open Connect CDN (Edge)
S$3-Compatible Object Store
Metadata & Catalog

Open Connect CDN
ABR (HLS, DASH)
Per-Title Optimization

Server-Side Ad Insertion (SSAI)
Personalization, Targeting
Ad Tech Partnerships

How Leading Platforms Build, Deliver & Monetize Video at Global Scale

(£

Lo

©

> YOUTUBE

YouTube

COQ Ad-supported (AVOD)
YouTube Premium (SVOD)

UGC, Creators, Partners,
Live, Movies & Shows

®
CH

Ingestion (Resumable Upload)
Transcoding (VP9/AV1/HEVC)
Video Enhancement

Colossus (Distributed Storage)
Metadata (Spanner)
Global Replication

Google Global CDN
ABR (HLS, DASH)
Low-Latency (LL-HLS)

T

Google Ads

Contextual + Behavioral Targeting
SSAIl & Client-side

00 META

(5 Google

dWS

:] (Reels), Partner Content

Ingest (Live & VOD)
Transcoding, Optimization
Auto-Caption, Thumbnails

TAO Storage (S3-like)
Metadata (RocksDB, TAO Metadata)
Global Distribution

2 Edge Network (Global CDN)

ABR, Low-Latency Streaming

Adaptive Bitrate

Meta Ads Manager
Interest Graph, Pixel, SDK
Dynamic Creative

Partners, Movies & Shows

Global Ingest
Transcoding (AV1, VP9, HEVC)
Live Processing

Colossus (Distributed Storage)
Spanner (Global DB)
Bigtable

D

Google Global CDON
ABR (HLS, DASH, CMAF)
Low-Latency, Widevine

©

Google Ads & DV360
Performance Max, Auction
Al Bidding & Targeting

((Az)

Meta Google \—/A‘Js
|
(2 Ad-supported across (O Ad-supported across ()? Enable others (Cloud Services)
e Apps (Facebook, Instagram, Reels) (€N Search, YouTube, Display, Discover (N infrastructure & Managed Services
> 2 UGC, Creators, Live, Short-form Nt UGC, Creators, Live, News, Broadcasters, Enterprises,

OTT, Developers

AWS Elemental (MediaConnect,
Medialive, MediaConvert)
Automated Workflows

Amazon S3 / S3 Glacier
DynamoDB / Aurora
AWS Catalog (Glue)

Amazon CloudFront
ABR (HLS, DASH, CMAF)
Edge Functions

AWS Elemental MediaTailor
SSAJ, SCTE-35, Ad Decisioning
VAST / VMAP, CSAI

Recommendation Engine Recommendations Ranking (Feed/Content) | RankBrain, Recommendations Al Services (Sagelaker, Rekognition, |
Al / ML CAPABILITIES %‘g Encoding Optimization (Per-Title) Content ID, Copyright Matching Ad Relevance, ML Models Ad Ranking, Smart Bidding Transcribe, Comprehend)
Anomaly Detection AV1/VP9 Optimization Video Quality & Safety Video Understanding (ML) ML for Media Workflows
- Atlas Monitoring Cloud Monitoring Monitoring (Scuba) Cloud Operations Suite CloudWatch, X-Ray
Vol gagsgzﬁzg:ys Ol Chaos Engineering /?/i‘ SRE Practices, SLOs M Auto-Scaling, Reliability M SRE, Borg/Kubernetes 1 | Auto Scaling, Well-Architected
2L <=5~ Auto-Scaling & Resilience <=~ Massive Scale Automation -2~ Distributed Tracing | -2~ Observability at Scale <= Multi-AZ / Multi-Region
>  KEY « Content curation & personalization « Massive UGC scale | - Social graph targeting « Data scale across properties « Best-of-breed media services
iﬂ? DIFFERENTIATORS ﬁ - Open Connect CDN advantage i? - Strong discovery & search | ﬁ - Short-form & Reels scale ﬁ - Al-powered ad bidding * + Flexibility & pay-as-you-go
« High quality Streaming experience - Dominant ad platform | « Cross-app ad ecosystem + Best-in-class infra & tooling « Enterprise-grade reliability
J \ / ANS TN
COMMON ARCHITECTURAL PRINCIPLES ACROSS ALL PLATFORMS
Global Scale Microservices Q Event-Driven Data-Driven Decisions Security & Compliance /\/’ Observability Automation Cost Optimization
Multi-Region Decoupled Q 6-0 Streaming (Kafka) Al/ML at Every Layer DRM, Encryption, .|. ll Metrics, Logs, laC, CI/CD, Right-Sizing,
Highly Available API-First Real-time Data Continuous Learning Access Control 1 Traces Self-Healing Caching, Tiering

ARCHITECTURE LAYERS
(REFERENCE VIEW)

(g) Content Sources

v

Ingest & Capt
‘ @ ngest & Capture
v

Transcoding &
Processing

v

Storage & Metadata
\’

|
@ Amazon & CDN
| !

|
@ Ads & Monetization
|

v

P | Playback (Clients)

=

Monitoring & Analytics

\

Al/ML & Optimization

@ Netflix
©® YouTube
@® Meta
@® Google
® AWS



AlI-AGENT ARCHITECTURE FOR TARGETED SSAI - 24 PHASES ADOPTION & DELIVERY ROADMAP phllO

A Practical, Safe, and Scalable Path from Foundations to Intelligent, Self-Optimizing Ad Delivery

| STAGE 1: FOUNDATION 1 ( STAGE 2: CORE PLATFORM ( STAGE 3: Al ENABLEMENT f STAGE 4: OPTIMIZATION ' BUSINESS OUTCOMES
(@/ ) PHILO GOAL [ ‘:@3 A fows. PHASES = et PHASES | Y - . PHASES ST onang PHASES
e Yla) the strong foundations, data , vild the ad-tech platform, decision . ntroduce Al agents and ML models in ‘ e ions, automation /J' Hioher R
: . and deterministic core. 1-6 services, and operational backbone 7-12 assist mode with human-in-the-loop. 13 18 closed-loop optimization. 19-24 u Iigher kevenue
Deliver the right ad, to the / alllll (1 ecPm, RPM)
right viewer, in the right , : Y ' A
context—maximizing revenue B Assess & Align P) Data & Event Strategy E) Ingestion Backbone £) Identity & Consent B Storage & Data Lake B3 Observability Foundation ! @ Better Ad Experience
viewer experience. (C\Vn « Buainets gouls 8 KPis g + Data model 8 schemas & ()-o - Ingest plyyback, ad, « Coment management || | 0 loeb«g,lbdnu&es ﬂ « Dastboards § dlerts I 0 ional Effici
* Suibehoider aignment « Data qualfty standards L\O - content, & OoE events 1S  Priacy quadals |  Metadata maagement . ) 01U -om qualtymostrs | _; @ perathna ciency
« Architechse pmopn-s « Retention & iecycle « Schema registry + Geo & polcy nes « Data governance « SLO definitons ' (Automation at Scale)
e e |
GUIDING PRINCIPLES Deliverable: Terget State Deliverable: Data Strategy Deliverable: Stable Event Deliverable: Identity & Deliverable: Governed Deliverable: Observability i @ Smarter Decisions
0. Viewer First Vision & Charter & Event Catalog Streaming Platform Consent Service ‘ Data Lake Baseline : (Data + Al Insights)
O Protect expenence & trust '
_ : f ) “ g e ‘ @ Future-Proof Platform
@ Z:::::L";:::g:m 7 Content Intelligence Core B Session & Profile Service B Ad & Campaign Platform m Eligibility & Policy Engine m Decisioning Core m SSAI & Delivery Core (Scalable & Adaptable)
pseudonymization /ﬁ « EPG, metadate ingestion || O « Session management « Campaign management | ,.é.] « Eligbiilty filtering « Candidate retrieval « Nandfest stitching (HLS/DASH)
R~ « SCTE-3S normalization » Viewer/household profile ..« Budgets, pacing, caps "“_ « Frequency caps * Ranking senace (v1) « SSAl ad insertion
@ D“fn"“'"m'c 20 E » Program & break model | + Regl-tmestatestore S Torgeting rules engine  —p |7~ @ « Brand salety rules 45 % « Pod bulider & solver + {D\_D « DRM 8 key service KEY METRICS IMPACT
:‘ieleasrsr?eco:nde ‘ « Content catalog » Device & network info « Creative registry « Policy enforcement ¥ Fallback logic + CON integration @ Revenue per Viewer Hour
@ Observability by Default Deliverable: Content Deliverable: Session & Deliverable: Campaign Deliverable: Policy & Deliverable: Decisioning Deliverable: SSAI Delivery +15% to +35%
< . - ’ - . . - . -
.Measue mmhmg. \ Intelligence Service | Profile Service | Management Platform Eligibllity Service . Microservices Platform Ad Completion Rate
improve continuously : - > ' p— \ +10% to0 +25%
@ Security & Compliance Content Al Agent Audience Al Agent Creative Al Agent m Campaign Copilot Agent Pod Planning Al Agent m Quality & Incident Al Agent S
s : ill Rate
B‘“'? in guardrails, « ASR, OCR, vision models * Interest modeling « Creative analysis « Goal to strategy mapping « Contextual relevance « Anomaly detection @
audit & governance : - OOO . - . - r 3 +10% to +20%
« Scene & cbject detection » Propensity predictions . p——l| - Brand & category tagging « Forecasting & pacing » Multi-objective scoring * Root cause analysis
@ Iterate & Learn « Topic & context extraction TP C(= f s » Adcompletion8chum  T» [Al|™ - Quality scoring § * lnventory simulztion ™ + Pod optimization -» * Auto remediaton suggestions Viewer Churn
Experiment, validate, « Safety classification « Privacy-aware features « Auto QC recommendations « What-if analysis * Reason code generation * Risk scoring @ -5% 10 -15%
scale what works
2 Deliverable: Content Al Deliverable: Audience Al Deliverable: Creative Al Deliverable: Campaign Deliverable: Pod Planning Deliverable: Quality Al 0 tional Cost
Agent (Assist Mode) Agent (Assist Mode) | Agent (Assist Mode) | Copilot (Human-in-loop) Agent (Assist Mode) Agent (Assist Mode) @ 1%e9r'at'ongo‘a:s
\, ) o v A6 / - o (0~
PHASES OVERVIEW r——— - — —— Y e ® — —— —_— —
m Contextual Bandits @ Real-time Personalization m Automated Campaign Ops | m Advanced Experimentation | m Self-Optimizing Platform m Future-Ready Innovation
» Explore/esploit framework « Cohort to individual « Budget realiocation | | » Continuous A/B & MAB | « Closed-loop optimization ‘ 3 » Generative creative tools Al AGENT MATURITY
24 f « Real-time leaming « Real-time feature store @) « Pacing automation | « Causal uplift models « Auto tuning of models 19 « LLM-powered insights PROGRESSION
| PHASES « Reward optimiration J‘? « Low-latency inference jr’ « Creative rotation 1 « Test orchestration ™ - Self-healing workfiows TP Y » Predictive inventory
\ . Guatdtad enforcement ‘ « Personaliration policy » Goal optimization | * Auto rollout decisions » Cost- pedormanoe balance * Next-gen experiences @ . £ c—_-
— — — — .'- —b—) o0 |v
Deliverable: Bandit Deliverable: Real-time Deliverable: Automated ' | Deliverable: Experimentation Deliverable: Self-Optimizing Deliverable: Innovation 0 R — | —
M= : Optimization (Canary) ' Personalization Campaign Operations | Platform 2.0 Platform Roadmap & Lab Recommend ASESt  Automsie  Autonomous
Foundation (1-6) / - - _ - — —— — — ‘ = < (with Guardralls)
B Core Platiorm (7-12) PLATFORM FOUNDATION (ENABLERS ACROSS ALL PHASES)
| 13-1
. A E.na.blet.nent (13-18) Cloud Native on AWS Security & Compliance @ ¢ _ CI/CD & GitOps - Data Quality & Governance I /\;; ML Platform D Observability FinOps
. Optimization (19-24) @ EKS, ECS, Lambda, /1AM, KMS, Vault, ‘ f:g;) CodePipeline, ArgoCD, J¥a] Great Expectations, ﬂ SageMaker, Feature Store, {} CloudWatch, Prometheus, Cost Visibility, Budgets,
S$3, Aurora, DynamoDB Encryption, Audit Blue/Green Deployments Data Catalog, Lineage Model Registry, Monitoring Grafana, OpenTelemetry Optimization Coolirn |
e e e e —_———— — g Lt

FLOW LEGEND
—+ Pnmary Flow =-+ DataFlow <+—> Feedback Loop

LEGEND Foundation . Core Platform . Al Enablement . Optimization ga People / Process g Data / Storage @ Al / ML -@- Streaming / Real-time @ Security / Governance n/yﬁ. Delivery / Playback




