AWS Global Accelerator Master File

1. What is AWS Global Accelerator and why do
we use it for global application acceleration?

A high-level conceptual introduction to Global Accelerator: what it is, how it differs from DNS-based
approaches (Route 53), CDN (CloudFront), and standard Regional endpoints, and in what scenarios we choose
it for mission-critical, latency-sensitive global workloads.

2. How does Global Accelerator’'s Anycast
edge network architecture work end to end?

Deep dive into Anycast IPs, AWS edge locations, how user traffic is routed through the AWS global network,
and how Global Accelerator maps edge traffic to regional endpoints.

3. What are Global Accelerator accelerators,
listeners, and endpoint groups, and how do
they relate to each other?

Detailed breakdown of the core building blocks: accelerators, static Anycast IPs, listeners, port mappings,
endpoint groups (per Region), and how they form the overall traffic flow graph.

4. How does Global Accelerator integrate with
different endpoint types (ALB, NLB, EC2, EIP,
and others)?

Explanation of supported endpoint types, how registration works, health probing at each type, and design
patterns for mapping multiple applications and ports on those endpoints.

5. How does traffic steering work inside
Global Accelerator using weights, traffic dials,
and endpoint policies?

Comprehensive look at routing controls: per-endpoint weights, endpoint group traffic dials, weighted routing
patterns, blue/green, canary, and gradual migration strategies across Regions and endpoints.
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6. How does health-based failover and
recovery operate internally in Global
Accelerator?

In-depth exploration of health checks, probing frequency, thresholds, failover decisions, regional evacuation,
re-convergence behavior, and how traffic returns to recovered endpoints and Regions.

7. How does Global Accelerator optimize
performance and latency for users around
the world?

Detailed analysis of latency reduction mechanisms: Anycast to nearest edge, AWS backbone routing,
congestion avoidance, comparison with pure public internet routing, and patterns to benchmark and verify
performance.

8. How do we design multi-Region, active-
active architectures using Global Accelerator?

Design patterns for multiple Regions serving the same application: traffic distribution models, stateless vs
stateful architectures, session handling, data consistency, and disaster recovery strategies.

9. How do we design multi-Region, active-
passive and DR architectures with Global
Accelerator?

Patterns for primary/standby Region setups: failover logic, RPO/RTO design, traffic dial usage, cold/warm/hot
standby strategies, and controlled failback after recovery.

10. How does Global Accelerator compare
with Amazon Route 53, CloudFront, and
standard Regional endpoints for traffic
management?

Side-by-side comparison of capabilities: DNS-based vs Anycast IP-based steering, cache vs non-cache, health
evaluation methods, TTL limitations, and when to prefer each service or combine them.
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11. How do we design security, access control,
and governance around Global Accelerator?

Coverage of security design: IP allowlisting with static Anycast IPs, integration with AWS WAF and security
groups, access control at endpoints, governance for shared accelerators, and multi-tenant considerations.

12. How does Global Accelerator handle TCP
vs UDP traffic, connection handling, and
session stickiness?

Low-level behavior for different protocols: TCP vs UDP support, how connections are mapped from edge to
backend, impact on session affinity, and patterns to maintain user sessions across Regions.

13. How do we use Global Accelerator to
improve performance for hybrid and on-
premises applications?

Patterns where backends are in hybrid environments: connecting via public endpoints, VPN/Direct Connect,
private connectivity plus Global Accelerator, and constraints and best practices.

14. How do we monitor, log, and observe
Global Accelerator traffic for operations and
troubleshooting?

Full observability story: CloudWatch metrics, health check metrics, Flow Logs, VPC Flow Logs, ALB/NLB logs,
distributed tracing patterns, and troubleshooting high latency or failover issues.

15. How do we plan capacity, scaling, and cost
optimization for Global Accelerator setups?

Discussion of scaling limits, quotas, throughput considerations, concurrency, cost model components, and
patterns to design efficient, cost-optimized architectures without losing resilience.

16. How do we design Global Accelerator in
multi-account and multi-VPC environments?

Architectures using AWS Organizations, shared services accounts, centralized accelerators, cross-account
endpoint registration, governance, and patterns for large enterprises with many applications.
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17. How do we integrate Global Accelerator
with other AWS networking services (VPC,
Transit Gateway, PrivatelLink, Direct
Connect)?

End-to-end connectivity designs showing how Global Accelerator sits at the front door while traffic fan-outs
internally via VPC, TGW, PrivateLink, DX, and how these combinations behave in failures.

18. How do we build high-availability, zero-
downtime deployment and migration
patterns with Global Accelerator?

Detailed strategies for blue/green, canary, staged Region migrations, rolling upgrades, gradual cutover using
weights and traffic dials, and rollback approaches with minimal user impact.

19. What are common architectures,
reference patterns, and real-world use cases
for Global Accelerator?

Concrete patterns for gaming, financial services, SaaS control planes, APl acceleration, remote desktops, and
latency-sensitive workloads, with typical topologies and decision rationale.

20. What are the major pitfalls,
misconceptions, and failure scenarios with
Global Accelerator, and how do we avoid
them?

Comprehensive list of common mistakes (e.g., confusing GA with CloudFront, ignoring stateful backends,
misconfigured health checks), architectural anti-patterns, and a checklist for safe, resilient designs.

1. What is AWS Global Accelerator and why do
we use it for global application acceleration?

1 — Understanding the fundamental purpose of AWS Global Accelerator
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AWS Global Accelerator is a global traffic acceleration and routing service that uses AWS's worldwide Anycast
edge network to deliver user traffic to the nearest AWS edge location and then routes that traffic over the AWS
private backbone instead of the unpredictable public internet. The core purpose of Global Accelerator is to
improve performance, availability, and reliability for applications that serve users across multiple geographies.
When users access a globally distributed application through the public internet, their packets may go through
congested networks, suboptimal BGP routes, or unstable hops across ISPs. Global Accelerator eliminates this
variance by pulling the user's TCP or UDP traffic into AWS's highly optimized global network as early as possible
and transporting it through consistently engineered, congestion-controlled backbone paths that maintain
quality and low latency. Global Accelerator is designed for dynamic content, transactional APIs, real-time
systems, enterprise applications, gaming workloads, remote desktops, SaaS control planes, and any traffic that
cannot be cached or offloaded by CDNs like CloudFront.

2 — How Global Accelerator provides static Anycast entry points for global clients

The entry point into Global Accelerator is a static pair of Anycast IP addresses that remain constant regardless
of Region deployments, endpoint changes, failures, or migrations. Anycast IP addressing is a routing technique
where the same IP address is advertised simultaneously from many AWS edge locations. Users’ devices
automatically connect to the closest (lowest-latency) edge location based on the natural behavior of the global
internet routing system (BGP). This gives applications global presence without requiring complex DNS
configurations, latency-based routing choices, or end-users having to choose Region-specific URLs. Because
these IPs never change, applications can maintain endpoint stability even during major infrastructure changes.
The static Anycast addresses significantly simplify multi-region deployments, blue/green migrations, inter-
region failover, and operational governance across large enterprises.

3 — Why Global Accelerator is fundamentally different from DNS-based global routing approaches

Route 53 and Global Accelerator both manage global traffic, but they operate in fundamentally different layers
of the internet stack. Route 53 is a DNS-based system that delegates routing decisions to the client resolver
and is constrained by DNS caching and TTL propagation. If a Region becomes unhealthy, DNS may take several
minutes or even hours for all clients worldwide to shift because cached entries must expire. Global Accelerator
does not rely on DNS for routing. Instead, it performs network-layer steering in real time, which allows it to
instantly divert traffic away from unhealthy endpoints or Regions the moment health checks fail. Because
routing decisions are not cached by clients, Global Accelerator achieves near-instantaneous failover and steady
traffic convergence, eliminating inconsistencies caused by DNS propagation delays.

4 — Why Global Accelerator complements, not replaces, CloudFront

Global Accelerator is not a CDN. CloudFront focuses on static/dynamic content caching, edge compute, HTTP
optimizations, TLS offload, and content distribution patterns. Global Accelerator focuses on transporting non-
cacheable traffic efficiently and reliably. Modern architectures often combine both services: CloudFront
handles cacheable content at the edge, while Global Accelerator accelerates APIs, real-time data, gaming
sessions, and transactional traffic over the AWS backbone. In high-performance architectures, Global
Accelerator often sits in front of regional load balancers, while CloudFront sits in front of S3 or application
caching layers. In other words, CloudFront reduces the distance between the user and cached content; Global
Accelerator reduces the distance between the user and the origin by making the entire internet path faster and
controlled.



5 — The internal mechanism: pulling user traffic into AWS backbone early

When a user initiates a TCP, UDP, or QUIC session to one of the Anycast IPs of the accelerator, BGP routing
ensures packets flow to the geographically nearest edge PoP (Point of Presence). From there, Global
Accelerator encapsulates and transports the traffic through AWS's global fiber backbone network. This
backbone spans dozens of Regions and hundreds of Points of Presence, engineered for consistent throughput,
low jitter, minimal congestion, and predictable latencies. Once traffic reaches the designated AWS Region, it is
delivered to the configured endpoint group (e.g., ALB, NLB, EC2, or EIP). By bypassing the public internet for
most of the path, Global Accelerator improves round-trip times, reduces jitter, and avoids packet loss. The
backbone’s congestion-control algorithms ensure almost all traffic experiences uniform latency even during
global spikes.

6 — High availability and instant failover provided by continuous health monitoring

Global Accelerator continuously checks the health of each endpoint (load balancer, EC2, Elastic IP, etc.) and
each Region participating in the accelerator. When an endpoint becomes unhealthy, Global Accelerator stops
directing traffic to it within seconds, independent of DNS or client behavior. When an entire Region becomes
degraded or unreachable, Global Accelerator automatically routes traffic to the next available healthy Region,
ensuring business continuity with extremely low RTO. This makes it a preferred choice for mission-critical
systems such as fintech platforms, gaming backends, transactional APIs, authentication systems, and
enterprise Saa$S control planes that cannot tolerate downtime. Failover happens transparently — the Anycast
IPs stay the same, and the user’s TCP or UDP session is redirected based only on network-level routing and
health checks.

7 — Scalability and global orchestration advantages for enterprises

Global Accelerator distributes workload across multiple Regions and endpoints with controlled weights, traffic
dials, and endpoint policies, giving enterprises fine-grained orchestration over global user distribution.
Organizations with multiple geo-presence centers — North America, Europe, Asia Pacific, Middle East, Latin
America — use Global Accelerator to systematically direct user traffic to the lowest-latency Region while
maintaining business rules: for example, regulatory routing, capacity-based routing, cost-optimized routing, or
gradual migrations. The static Anycast IPs prevent the typical operational complexity of changing DNS records
or user URLs during global traffic realignments. This results in higher agility, faster migrations, and unified
governance for multi-Region application delivery.

8 — Where Global Accelerator fits in a modern, global, multi-Region architecture

In a contemporary distributed architecture, Global Accelerator acts as the “front door” for all user traffic before
the traffic enters the AWS global network. It provides consistent performance for API calls, secure transactions,
real-time communications, and application sessions irrespective of where users are located. It is particularly
suited for applications where dynamic processing cannot be cached and must be executed in Regional
compute clusters. With its instant failover, dynamic traffic control, and elimination of DNS propagation delays,
it significantly increases the resiliency profile of large-scale applications.
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2. How does Global Accelerator’'s Anycast
edge network architecture work end to end?

1 — Why Anycast is the foundational networking technology for Global Accelerator

Anycast is a routing technique where the same IP address is advertised from multiple physical locations
simultaneously. In Global Accelerator, AWS advertises two static Anycast IPs from hundreds of AWS edge
locations worldwide. These edge locations are not AWS Regions; they are Points of Presence strategically
placed in densely connected internet exchange hubs across continents. The purpose of Anycast is to ensure
that user traffic is automatically attracted to the nearest AWS edge location based on global BGP routing
dynamics. Instead of the user connecting to a far-away Region through unpredictable internet paths, the user
connects to the closest AWS-controlled entry point. From that moment, user traffic is transported entirely on
the AWS global backbone, eliminating inefficient public internet hops. This early ingress into AWS's network is
the primary accelerator mechanism.
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2 — How BGP automatically routes users to the nearest AWS edge location

Global Accelerator relies on BGP route advertisement to announce the Anycast IP prefixes from all AWS edge
Points of Presence across the world. Internet Service Providers choose the shortest AS-path (Autonomous
System Path) to forward traffic, naturally directing users to the geographically or topologically closest AWS PoP.
This means users in Tokyo will reach a Tokyo or Osaka PoP, users in Frankfurt will reach a Frankfurt or
Amsterdam PoP, users in Sao Paulo will reach a Sao Paulo PoP, and so on. The routing decision is made
automatically by the global internet routing system, not by AWS or the application developer. AWS ensures
redundant and optimized connectivity with dozens of carriers in each edge location, so user packets enter
AWS's private backbone within milliseconds. This mechanism avoids long-haul public internet paths, high-
latency routes, ISP congestion, and routing instabilities that typically plague global applications.

3 — What happens inside the edge location when a packet arrives from the user

When a user’'s TCP SYN packet or first UDP packet arrives at the AWS edge location, specialized Global
Accelerator edge routers and traffic processors receive it. The edge provides the first enforcement of the
accelerator configuration: the mapping of the Anycast IP + port to the correct accelerator listener. Traffic
processors then encapsulate and forward the packet into the AWS global backbone using optimized routing
algorithms. These systems maintain stateful connection mappings so that return traffic from backend
endpoints is routed back to the correct edge location and then returned to the user via the same Anycast path.
This combination of routing, encapsulation, session management, and return-path enforcement is what
differentiates Global Accelerator from simple Anycast load balancing techniques used by traditional CDNs.

4 — The architecture of the AWS global backbone and why it outperforms the public internet

AWS operates a purpose-built, latency-engineered, high-capacity private backbone network that interconnects
all Regions and many edge locations. This backbone avoids the congestion, jitter, and routing variability of the
public internet. Traffic inside the AWS backbone travels through high-grade optical fiber links with
deterministic paths. AWS continuously optimizes internal routing, automatically shifting flows through
alternate backbone paths if congestion or maintenance occurs. The result is extremely predictable latency
between any edge location and any AWS Region. This gives Global Accelerator a consistent and stable
performance profile, which is critical for applications requiring low jitter (gaming, VolP, streaming), low latency
(financial platforms, APIs), or predictable network behavior (enterprise systems). The AWS backbone provides
carrier-grade reliability and throughput that the public internet cannot guarantee.

5 — Flow mapping: how Global Accelerator connects edge PoPs to Regional endpoints

Once traffic enters the AWS backbone, Global Accelerator forwards it to the configured Regional endpoint
group (ALB, NLB, EC2 instance, or Elastic IP). Each connection is mapped deterministically to one backend
endpoint based on listener rules, endpoint weights, health states, and traffic dials. At the Region boundary, the
traffic is decapsulated and forwarded to the VPC infrastructure. Importantly, Global Accelerator maintains
session affinity at the edge: the user continues to use the same Anycast IP, but inside the backbone, the
session is tied to the correct backend until termination. This prevents users from being bounced between
Regions or endpoints mid-session unless a failover is required. If a failover occurs, a new session mapping is
created with almost-instant workload redirection.

6 — The stability advantages of Anycast IPs versus DNS-based global addressing



Anycast routing is fundamentally different from DNS-based global routing. DNS relies on record lookups and
caching, and routing decisions are made client-side. Anycast, however, makes routing decisions on the network
level at the provider and carrier layers. This ensures that user traffic continues reaching the optimal edge even
if the user’s DNS resolver is slow, outdated, or cached. Anycast routing can react almost instantly to backbone
failures. For example, if the Tokyo PoP loses connectivity due to a fiber cut, BGP routes withdraw within
seconds, and users automatically shift to Osaka or Seoul without changing DNS, client configuration, or URLs.
This enables high availability across the whole global edge system.

7 — How AWS handles failover within the Anycast edge network

If an AWS edge location becomes unreachable or impaired, AWS automatically withdraws the Anycast prefix
advertisement from that PoP. ISPs instantly reroute user traffic to the next closest AWS PoP. This failover is
handled entirely by internet routing protocols and requires no intervention from application teams. The
failover is nearly instantaneous, especially compared to DNS mechanisms where TTLs must expire. This
capability gives Global Accelerator its exceptional resilience across continents. Even if multiple PoPs go offline,
users continue reaching the next best AWS PoP without noticing interruption. Session-level continuity is
preserved as long as the backend endpoints remain available.

8 — Deep architectural view: the full Anycast-to-Region flow
The entire architecture works by combining the following elements:
- Anycast IPs advertised from global edge locations

- BGP-based user-to-edge selection

- Edge traffic processors mapping ports to accelerators

- Encapsulation and transport across the AWS backbone

- Delivery into the correct endpoint group in the correct Region

- Return traffic routed back to the originating edge PoP

- Packet return to the user from the same Anycast source IP

This chain ensures stability, performance, and deterministic routing behavior.

Global Accelerator Anycast Edge Architecture Diagram
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3. What are Global Accelerator accelerators,
listeners, and endpoint groups, and how do
they relate to each other?

1 — The accelerator: the global entry point and identity of your application on the AWS edge

An accelerator is the top-level construct that represents the application’s presence on the AWS global edge
network. When we create a Global Accelerator, AWS assigns a pair of static Anycast IP addresses. These IPs do
not change for the lifetime of the accelerator, regardless of changes to Regions, endpoints, deployments, or
migrations. The accelerator sits above all other Global Accelerator components and acts as the global “identity”
of the application. Any user connecting to these Anycast IPs is automatically routed to the nearest AWS edge
location, and the accelerator internally determines where to forward the traffic. The accelerator therefore
separates global entry concerns from regional capacity and routing concerns. It becomes the “front door” to all
Regions in a multi-Region setup, giving engineers a single stable access point for API traffic, gaming traffic, or

enterprise apps.

2 — The listener: the port-level routing control point within the accelerator

A listener is a port or port range configuration that tells Global Accelerator how to handle traffic entering
through a specific port. When user traffic reaches the Anycast IP, the listener determines the rules for
accepting the connection, which protocol (TCP, UDP) it corresponds to, and which endpoint groups should
receive this traffic. Listeners operate similarly to load balancer listeners but at a global level rather than a
specific Region. For example, a single accelerator can have multiple listeners: one for HTTPS on port 443, one
for gaming traffic on UDP 5000-6000, and one for API traffic on custom ports. Each listener can distribute
traffic to multiple Regions (Endpoint Groups) simultaneously. This mapping enables cross-Region load
balancing, active-active architectures, and rapid failover. The listener is also the boundary where port-based
routing is applied; the same accelerator can serve many applications as long as they are mapped to different
listeners.
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3 — The endpoint group: the Regional container for endpoints and routing controls

An endpoint group is associated with a single AWS Region and contains one or more endpoints such as an ALB,
NLB, EC2 instance, or EIP. This group defines how much traffic from the listener is routed to that specific
Region. Endpoint groups expose configuration controls such as traffic dials, health check settings, and client
affinity preferences. The traffic dial determines the percentage of traffic directed to the Region from that
listener. For example, if we set a Region'’s traffic dial to 100%, the Region receives all the traffic for that listener
(assuming its endpoints are healthy). If we set it to 0%, no traffic goes to the Region, but the Region stays
registered and ready for failover. Endpoint groups therefore act as the orchestration layer that connects global
routing decisions to specific Regional compute clusters.

4 — The endpoint: the actual compute or load balancing target inside a Region

Endpoints are the final destinations where user traffic is delivered. Global Accelerator supports ALBs, NLBs,
EC2 instances, and Elastic IPs as endpoints. Each endpoint has associated configurations: weights specifying
how much of the Regional traffic it receives, enabling fine-grained distribution within the Region. Health checks
are applied to endpoints to determine if they should continue receiving traffic. For example, you may have
multiple NLBs in the same Region, each representing a different version of your application. Setting endpoint
weights allows you to shift traffic gradually (e.g., 90/10, 80/20) to perform canary deployments or controlled
rollouts. Endpoints also enforce access control through security groups, network ACLs, and firewalls. Global
Accelerator communicates with endpoints using private AWS backbone routes, ensuring stable performance
for inbound and return flows.

5 — The hierarchical relationship between accelerator, listener, endpoint group, and endpoint

The Global Accelerator architecture is hierarchical because each layer solves a progressively narrower
problem:

- The accelerator defines global identity and entry.

- The listener defines port-level routing and protocol mapping.

- The endpoint group organizes Regional capacities and traffic percentages.
- The endpoints define compute targets inside the Region.

Together, they form a routing pipeline that begins with global ingress at the Anycast IP and ends at a specific
compute workload inside a VPC. This hierarchy also allows global and Regional teams to operate
independently. A global networking team may manage accelerators and listeners, while Regional application
teams manage load balancers and instances. The architecture isolates global routing from Regional
deployments, enabling flexible multi-Region architectures.

6 — How the components interact during end-to-end traffic flow
Traffic flow proceeds in a deterministic sequence:

1. User connects to static Anycast IP (accelerator level).

2. Traffic reaches nearest AWS edge location.

3. Listener rules apply based on port and protocol.

4, Listener selects the appropriate endpoint group(s) for that port.



5. Endpoint group allocates traffic to its Region based on traffic dial.

6. Within the Region, endpoint weights route traffic to specific endpoints.
7. Health checks prune unhealthy endpoints or Regions automatically.

8. Return traffic follows the same path back through the nearest edge.

This sequence ensures continuity, resiliency, and predictable routing behavior without requiring
changes on user devices or DNS.

7 — Operational advantages of the accelerator-listener-endpoint abstraction
This architecture has several operational benefits:

- You can introduce new Regions without changing user-facing IPs.

- You can perform Regional cutovers using traffic dials without touching DNS.

- You can shift traffic between versions using endpoint weights.

- You can disable a Region instantly by adjusting its traffic dial to 0%.

- Failover happens automatically because endpoint health is continuously monitored.
-You can run active-active or active-passive patterns without modifying clients.

- Infrastructure teams can manage global routing independent of development teams.

This decoupling of global routing from Regional compute permits large enterprises to scale globally without
operational friction.

Diagram: Accelerator — Listeners — Endpoint Groups — Endpoints
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4. How does Global Accelerator integrate with
different endpoint types (ALB, NLB, EC2, EIP,
and others)?

1 — Why Global Accelerator needs multiple endpoint types and how they serve different architectures

Global Accelerator is designed to support a broad range of application patterns, from traditional load-balanced
web architectures to high-performance UDP-based real-time systems, and even legacy applications hosted on
individual EC2 instances. This flexibility is required because global applications vary widely in how they expose
their compute surfaces. Some workloads sit behind ALBs for HTTP/HTTPS routing, others depend on NLBs for
TCP or UDP pass-through traffic, some have specialized appliances bound to Elastic IPs, and certain latency-
sensitive gaming or VolIP systems depend directly on EC2 instances exposing raw ports. By supporting ALB,
NLB, EC2, and EIP endpoints, Global Accelerator can front-end nearly any workload without requiring
architectural rework. This enables global optimization without forcing the application to change its underlying

topology.

2 — Integration with Application Load Balancers (ALBs) for HTTP/HTTPS traffic

ALBs are the primary Regional entry point for HTTP/HTTPS applications that need advanced Layer-7 routing,
path rules, host-based rules, and TLS termination. When Global Accelerator uses an ALB as an endpoint, the
traffic flow works in two layers:

- Layer 4: GA receives TCP/UDP traffic at the edge and forwards it to the ALB's listener port (usually 80 or 443).
- Layer 7: The ALB processes HTTP logic, host headers, routing rules, and forward actions to target groups.

This two-layer architecture allows GA to optimize global transport and ALB to handle application routing. ALBs
also integrate with WAF and Shield, providing advanced security without compromising performance. GA
places no restrictions on ALB features—sticky sessions, redirects, advanced path rewrites, and target group
health checks work normally. Global Accelerator only requires that the ALB be internet-facing or associated
with a public endpoint because the edge traffic originates from AWS backbone sources.

3 — Integration with Network Load Balancers (NLBs) for TCP and UDP performance workloads

NLBs are essential for high-throughput, low-latency, or non-HTTP protocols (e.g., TCP-based APIs, UDP gaming
traffic, SIP, VoIP, DNS resolvers, IoT control traffic). When NLBs are used as endpoints, Global Accelerator
forwards packets directly at Layer 4. NLBs do not perform Layer-7 inspection, making them ideal for highly
optimized pass-through behavior. With GA in front of NLBs, applications gain global acceleration and instant
failover while preserving raw protocol characteristics. UDP workloads especially benefit because GA ensures
that datagrams take the shortest route to the AWS edge and traverse the AWS backbone, reducing jitter and
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packet loss—critical for real-time systems. Because NLB supports static IPs inside a Region, GA + NLB
architecture yields a predictable IP addressing model globally and regionally.

4 — Integration with EC2 instances for custom or legacy applications

Some applications cannot use load balancers—for example, specialized appliances, legacy monolithic systems,
or tightly coupled applications requiring direct socket exposure. For these cases, Global Accelerator allows
direct EC2 instance endpoints. When GA forwards traffic to an EC2 instance, it treats the instance’s private or
public IP as the destination within the Region. This gives enterprises the ability to globally accelerate systems
running custom protocols, proprietary daemons, or legacy VPN gateways. EC2 endpoints also allow you to
operate architectures with stateful servers that cannot be horizontally load balanced. In such cases, you may
use endpoint weights to direct traffic to specific EC2 nodes or clusters. While designing EC2 endpoint
architecture, however, we must ensure that security groups and NACLs allow GA backbone ingress.

5 — Integration with Elastic IPs (EIPs) for appliances, partner systems, and specialized gateways
Elastic IPs are commonly used for:

- Firewalls and security gateways

- Custom proxies and translation systems

- Partner software appliances

- Vendor-managed VPC endpoints

GA supports Elastic IPs as endpoints, which allows any device attached to an EIP to receive accelerated global
traffic. This is particularly useful for network appliances like Palo Alto, Fortinet, Check Point, or migration
proxies where traffic must land directly on a physical or virtual appliance inside the customer VPC. EIP
endpoints give the maximum architectural flexibility because any compute system—whether EC2-based or
appliance-based—can be integrated without modifying its listener model or topology.

6 — Endpoint health checks and why they differ for ALBs, NLBs, EC2, and EIPs

Global Accelerator continuously monitors endpoint health to make routing decisions, but health check
behavior varies by endpoint type:

- ALBs expose rich HTTP health checks through their target groups. GA uses these signals for failover.
- NLBs support TCP-level health checks, ensuring port reachability and basic service liveliness.

- EC2 and EIP endpoints require GA's own health checks (TCP, HTTP, HTTPS), which probe the endpoint
directly.

GA's internal health evaluation is faster than DNS-based solutions because routing changes do not depend on
TTL expiry. If an endpoint is unhealthy, its Region’s endpoint group can still be active, but that endpoint will
receive zero traffic until recovery.

7 — Traffic distribution logic across multiple endpoint types

Global Accelerator’s routing logic follows a strict hierarchy:



- Traffic dial per Region determines the share of global traffic going to that Region.

- Endpoint weights inside the endpoint group determine distribution among endpoints.
This model works uniformly across all endpoint types. For example, if a Region contains:
- One ALB endpoint at weight 50

- One NLB endpoint at weight 30

- One EC2 endpoint at weight 20

Global Accelerator enforces these proportional routing rules for all packets flowing through that Region. This
unified architecture enables hybrid setups where HTTP traffic, raw TCP traffic, and UDP traffic coexist behind
the same accelerator or across multiple listeners.

8 — Cross-VPC and multi-account endpoint integration through AWS Resource Access Manager (RAM)

Endpoints do not have to sit in the same account as the accelerator. AWS Resource Access Manager allows
multiple accounts to share NLBs, ALBs, or other endpoints with a central account that hosts the accelerator.
Large enterprises often have a “shared global edge account” containing all Global Accelerators, while
application teams manage the load balancers in their own VPCs. Global Accelerator treats shared endpoints
exactly the same as local ones. This model enables consistent global entry while preserving decentralized team
independence.

Diagram: How Global Accelerator Connects to ALB, NLB, EC2, and EIP
Endpoints
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5. How does traffic steering work inside
Global Accelerator using weights, traffic dials,
and endpoint policies?

1 — Understanding traffic steering as the fundamental control plane of Global Accelerator

Traffic steering in Global Accelerator is the mechanism that determines how incoming user traffic is distributed
across Regions, endpoint groups, and individual endpoints. This steering logic is built on a deterministic
hierarchy where global routing, regional distribution, and endpoint selection each play a role. The purpose of
traffic steering is to give architects precise control over how traffic flows, allowing them to implement multi-
Region active-active architectures, controlled rollouts, business-policy routing, latency optimization, cost
optimization, and blue/green or canary deployments. Traffic steering allows engineers to treat global traffic as
a tunable resource instead of a fixed result of user geography.

2 — The three-level hierarchy of traffic steering mechanisms

Global Accelerator provides three levels of traffic steering controls, each operating at a different scope:
- Directory level (Region-level control): Traffic dials

- Endpoint group level (intra-regional control): Endpoint weights

- Health-based routing (automated override): Health checks and failure logic

This hierarchy ensures that global routing behaves predictably while supporting complex strategies such as
gradually shifting traffic between Regions or performing weighted distribution among different versions of a
workload within a Region. Traffic decisions always flow in one direction: Region — Endpoint Group —
Endpoint. This ensures stability and eliminates routing ambiguity.

3 — Traffic dials: multi-Region distribution and global traffic governance

A traffic dial controls the percentage of traffic assigned to a Region. It is configured at the endpoint group level
and supports a range from 0% to 100%. A Region with a traffic dial of 100 receives the maximum intended
load; a Region with a dial of 0 receives no traffic but remains in standby mode. Traffic dials are the foundation
of global routing strategies. For example:

- Active-active: Two Regions each set to 50%
- Active-primary/DR-standby: Primary at 100% and standby at 0%
- Controlled migration: Gradual shifts like 90 — 80 — 60 — 40 — 20 — 0

Traffic dials allow organizations to migrate workloads, conduct failovers, relocate capacity, or satisfy
compliance and business location constraints. They manipulate the traffic entering a Region without affecting
internal endpoint distribution, which is handled by weights.

4 — Endpoint weights: intra-Region distribution across multiple targets
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Endpoint weights decide how traffic is distributed among endpoints inside a Region. When multiple load
balancers, EC2 instances, or appliances reside in a Region, weights determine what fraction of that Region's
traffic flows to each target. For example, if a Region is receiving 40% of global traffic, and we set three
endpoints with weights 50, 30, and 20, those percentages apply only within that 40%. This hierarchical
approach prevents misalignment between global and local decisions. Endpoint weights are essential for:

- Blue/green deployments

- Canary testing

- Multi-version rollouts

- Capacity-based distribution
- Stateful partitioning policies

Weights enable extremely granular traffic engineering without disrupting global distribution logic.

5 — Region-level and endpoint-level health checks as override mechanisms

Traffic dials and endpoint weights specify desired traffic patterns, but health checks ensure safety by filtering
out unhealthy endpoints or entire Regions. If an endpoint fails a health check, Global Accelerator removes it
from routing despite its assigned weight. The Region may still be active if other endpoints are healthy. If an
entire Region is unhealthy (e.g., all endpoints fail or the Region becomes unreachable), GA automatically
removes that Region from routing regardless of the traffic dial. This health-driven behavior guarantees that
routing decisions never rely solely on manual configuration. Engineers can rely on GA to override
misconfigurations or unexpected failures and always choose the best available endpoint.

6 — Traffic steering during proactive migrations and blue/green releases

Global Accelerator’s granular controls make it ideal for orchestrated migrations. In a blue/green release, we
may have two versions of the application in the same Region behind separate endpoints. By adjusting
endpoint weights, we can gradually expose users to the new version while retaining the ability to instantly
revert by setting the original endpoint weight to 100. If migrating workloads across Regions, we employ traffic
dials. For example, a company expanding from us-east-1 to eu-west-1 may begin with 100% in us-east-1 and
0% in eu-west-1, then gradually shift traffic as user experience metrics and stability improve. Because Anycast
IPs do not change, users never see outages or DNS propagation delays during migration.

7 — Traffic steering for compliance, data residency, and business rules
Traffic dials and weights can enforce business policies beyond performance:
- EU users must stay in Frankfurt

- APAC users should prioritize Singapore but overflow to Tokyo

- North American users may be split between Ohio and Northern Virginia

While GA does not perform geolocation routing directly, combining traffic dials with client-side or application-
level logic allows enterprise-wide compliance. For example, a user’s geographic region can be determined at

the application layer or through CloudFront geolocation headers when CloudFront fronts GA. Then, based on
that data, the application returns a redirect or token-based routing that effectively binds the user to a specific



Region. Traffic dials then ensure the Region can handle the assigned load.

8 — Traffic steering for cost optimization and dynamic scaling

Enterprises often overspend on multi-Region deployments by keeping unnecessary Regions active. With GA,
they can keep backup Regions at 0% traffic dial until needed. Regional burst events can be handled by
temporarily adjusting traffic dials or adding endpoints with higher weights. This ability to shape traffic prevents
cost overruns, supports renewable energy-based deployment scheduling, and aligns global traffic with
dynamic capacity. Organizations pursuing carbon-aware routing can shift traffic toward Regions powered by
greener energy sources while maintaining latency thresholds.

9 — How traffic steering interacts with session stickiness and protocol behavior

Steering logic affects new connections, not existing ones. Once a TCP or UDP session is established, GA
maintains the mapping until session termination. Changing weights or traffic dials influences only future
sessions. This stability is crucial for gaming applications, video conferencing, trading systems, and other real-
time apps. Engineers must therefore deploy weight changes gradually to avoid session-based fragmentation of
user populations. When failover occurs due to health failures, GA breaks session affinity and reroutes new
connections to available endpoints. Session re-establishment is client-driven.

Diagram: Multi-Region and Intra-Region Traffic Steering Flow
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6. How does health-based failover and
recovery operate internally in Global
Accelerator?

1 — Why health-driven routing is the core resilience mechanism of Global Accelerator

Global Accelerator was designed to eliminate the traditional limitations of DNS-based failover. DNS has
propagation delays, caching issues, and resolver behaviors that vary between ISPs and devices. Global
Accelerator instead performs routing at the network layer using Anycast and AWS's internal health evaluation
engine. This allows instantaneous shifts in traffic away from unhealthy endpoints or Regions. Health-driven
routing is therefore not an add-on—it is the central guarantee that makes GA suitable for mission-critical, low-
latency, high-availability applications. The health subsystem constantly monitors the availability of endpoints,
the reachability of Regions, and the performance of backbone paths, enabling real-time failover.

2 — The two-tier health model: endpoint-level and Region-level checks

Global Accelerator evaluates health at two layers:

- Endpoint-level health: Checks each ALB, NLB, EC2 instance, or EIP endpoint.

- Region-level health: Determines if the Region is reachable or if all endpoints are down.

This hierarchy ensures that the system always has a precise view of availability. If one endpoint fails, traffic
simply shifts to other healthy endpoints in that Region. If all endpoints in a Region fail or if the Region becomes
unreachable, the entire Region is removed from routing, and traffic flows to the next healthy Region. This
model allows GA to implement extremely fast recovery in multi-Region architectures.

3 — How endpoint-level health checks operate internally

Each endpoint uses type-specific health checks:

- ALBs: GA monitors ALB target group health signals, providing Layer-7 visibility.
- NLBs: GA monitors TCP reachability (SYN, ACK) or health check listeners.

- EC2/EIP: GA performs direct TCP/HTTP/HTTPS pings to the instance or IP.

These checks run continuously at short intervals (typically seconds). If an endpoint fails several consecutive
checks, GA marks it unhealthy. The endpoint is immediately removed from routing, even before full client
connections fail. This prevents blackholing traffic and ensures zero interruption for users. As soon as the
endpoint recovers and passes the specified number of consecutive checks, GA reintroduces it gradually.

4 — How Region-level health evaluation determines global failover
Region-level health failures occur when either:
- Every endpoint in an endpoint group becomes unhealthy

- The Region becomes unreachable from the AWS backbone
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- Internal connectivity between the Region edge and VPC endpoints degrades

Region failover is decisive and immediate. Traffic dial settings do not override health; even if the Region’s dial is
100%, it will be excluded from routing during a health failure. The GA control plane updates internal route
maps, eliminating the Region from traffic allocation. Because Anycast routing operates at the edge, every user

instantly shifts to another healthy Region. This contrasts with DNS architectures where clients may continue
using cached IPs for minutes or hours.

5 — How AWS edge locations detect reachability and propagate changes globally

AWS edge locations perform periodic reachability tests to every registered Region. This includes monitoring
TCP/UDP liveness, verifying that the AWS backbone can deliver packets into the Region, and validating that the
Region returns packets through the correct return path. If the edge detects that reachability is impaired, GA
removes the Region from routing. Importantly, AWS uses real-time control plane updates that propagate to all
edges worldwide. This allows a Region failure in Singapore, for example, to be detected by Tokyo, Frankfurt,
Sao Paulo, and Northern Virginia edges all within seconds, enabling universal failover for all users.

6 — What happens when an endpoint becomes unhealthy: the micro-failover sequence
The endpoint health transition follows a deterministic sequence:

1. Endpoint fails its internal health probe (ALB/NLB signal or direct GA check).
. GA marks the endpoint unhealthy and withdraws it from selection lists.

. Weighted traffic distribution inside the Region recalculates weights on the remaining endpoints.

AW N

. In-flight sessions may fail if the application cannot continue; new sessions are directed to healthy
endpoints only.

5. Return-path traffic continues until the TCP/UDP session closes.

This micro-failover usually completes in 1-3 seconds, depending on configuration. Because GA does not
rely on DNS TTL expiry, users experience fast recovery when individual nodes fail.

7 — What happens when an entire Region becomes unhealthy: the macro-failover sequence
A Region health failure triggers a global failover cycle:
1. All endpoints in the Region are detected as unhealthy OR Region path becomes unreachable.
2. GA removes the entire endpoint group from routing.
3. All AWS edge locations update their routing maps to exclude the Region.
4, Traffic is instantly redistributed to the next healthy Region using traffic dial percentages.
5. User connections reset and must re-establish sessions in the new Region.

Macro-failover completes in seconds. This is the primary advantage of Anycast-based routing over DNS-
based routing, where failover may take minutes to hours.

8 — How recovery works after a failed endpoint or Region comes back online

Recovery also follows a structured process:



- Endpoint Recovery

Once an endpoint passes consecutive health checks, GA re-adds it to the routing pool gradually. Weight-based
distribution ensures a smooth ramp-up, preventing load spikes.

- Region Recovery

If a Region becomes reachable again and endpoints become healthy, GA reactivates the Region and restores
its traffic dial distribution. Recovery does not override traffic dials—if the Region’s dial was 50% before failure,
it returns to 50% after recovery.

This two-phase recovery ensures that no endpoint or Region becomes overloaded immediately after coming
online.

9 — Health-based routing is protocol-agnostic and covers TCP and UDP traffic

Global Accelerator supports TCP and UDP at Layer 4. Health-based routing applies to both protocols. Even
though UDP is connectionless, GA still maintains state for routing purposes and applies failover logic based on
endpoint reachability. This makes GA suitable for:

- UDP-based real-time games

- VolIP systems

- Media streaming protocols

- Custom UDP control channels

Because UDP does not have connection-level feedback, the backbone's stability and GA's failover speed
become even more important.

Diagram: Health-Based Failover Lifecycle (Endpoint and Region)
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7. How does Global Accelerator optimize
performance and latency for users around
the world?

1 — The core performance philosophy: pull the user into AWS's private network as early as possible

Global Accelerator’s performance advantage is based on a simple but powerful idea: the public internet is
unpredictable, while the AWS global backbone is highly engineered and optimized. The public internet varies
by geography, carrier congestion, peering relationships, and ISP routing decisions. Instead of allowing user
packets to traverse random public hops for thousands of kilometers before reaching an AWS Region, Global
Accelerator uses Anycast to pull the user’s traffic into the closest AWS edge PoP within a few milliseconds of
the first packet. From this point forward, all subsequent routing occurs inside the AWS backbone, which
ensures stable, low-latency, congestion-controlled transport to the destination Region. The earlier we exit the
public internet, the more stable the user experience becomes.

2 — Performance optimization via BGP-based nearest-edge selection

Global Accelerator advertises the same Anycast IPs from every AWS edge location. The world's ISPs use BGP to
send user packets to the shortest AS-path, meaning users are automatically directed to the nearest AWS PoP.
Because AWS has high-quality peering with hundreds of carriers, the nearest-edge selection is highly
optimized. This ensures minimal initial latency for first-byte arrival. Optimizing the first hop is critical: if a user
reaches an AWS PoP in 3-10 ms instead of 40-150 ms, all subsequent application operations—including
connection establishment, TLS handshakes, APl round-trips, gaming packets, and streaming traffic—benefit
from that reduction.

3 — Using the AWS global backbone for deterministic cross-continental routing

Once packets enter the AWS backbone, they travel through a purpose-built optical fiber network engineered
for sub-linear latency, low jitter, and predictable bandwidth. Backbone routing avoids ISP congestion, packet
reordering, and jitter spikes typically found on public paths. AWS controls path selection internally, which
means the entire end-to-end path from the edge PoP to the Region is deterministic. Applications such as
trading platforms, multiplayer game servers, real-time conferencing systems, and global APIs rely heavily on
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consistent RTTs (Round Trip Times), and the AWS backbone delivers exactly this. Even during fiber cuts or
traffic surges, AWS reroutes traffic internally to maintain consistent quality.

4 — Performance benefits for TCP acceleration (faster handshakes and smoother flows)
TCP is sensitive to latency and packet loss. Global Accelerator reduces:

- Initial connection RTT (faster SYN — SYN/ACK round trips)

- TLS handshake time

- Retransmission penalties due to packet loss

- Congestion window reduction on unstable public internet paths

TCP's slow-start and congestion avoidance phases behave significantly better inside the AWS backbone. Faster
establishment of secure sessions and smoother flow growth improves all HTTP-based APIs and dynamic
content delivery.

5 — Performance benefits for UDP acceleration (lower jitter and loss reduction)

UDP does not use retransmission, so jitter and packet loss directly impact user-visible performance in:
- VolP and conferencing systems

- Real-time regional gaming services

- 1oT control channels

- Media streaming

Global Accelerator ensures the path between user — PoP — backbone — Region is as consistent as possible.
AWS backbone jitter is often <1-2 ms across continents, which is far superior to public internet paths that may
fluctuate 10-50 ms regularly.

6 — Routing optimization for multi-origin applications across continents

Global Accelerator does not just give the lowest-latency Region—it gives the lowest-latency path through AWS'’s
controlled environment. If multiple Regions (e.g., us-east-1 and eu-west-1) are active, GA routes users to the
Region delivering the best path-quality profile. This path selection is not based on DNS or geolocation; it is
based on real network topology and routing distance on the global internet. This is why European users hitting
a GA-backed American application may still get significantly better performance than hitting a direct public
internet endpoint in the US.

7 — Reduced packet loss and jitter: the hidden performance multiplier

Many users perceive latency as the primary factor of performance. However, for real-time applications, jitter
and packet loss often matter more. Public internet jitter is unpredictable because each ISP hop has different
queueing behavior. AWS backbone jitter is engineered to be minimal and stable. Packet loss reduction
dramatically improves performance for protocols needing reliability or timing precision. The resultis a
consistent user experience even under high concurrency or geographically distributed load.



Diagram: Performance-optimized path inside Global Accelerator
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8. How do we design multi-Region, active-
active architectures using Global Accelerator?

1 — Why Global Accelerator is uniquely suited for active-active multi-Region designs
Active-active architectures require:

- Low-latency routing from global users to their nearest Region

- The ability to distribute traffic simultaneously across multiple Regions

- Fast regional failover in case one Region becomes unhealthy

- Static global entry points that remain the same even as Regions scale

Global Accelerator provides all these capabilities without relying on DNS. Its Anycast IPs, traffic dials, endpoint
weights, and automated failover system make it the ideal control plane for multi-Region, active-active
deployments of APIs, financial systems, SaaS control planes, gaming backends, and B2B enterprise services.

2 — Active-active conceptual model: every Region is simultaneously active for new connections

In an active-active design, all configured Regions receive traffic concurrently. The amount of traffic directed to
each Region depends on:

- Global latency (nearest Region selection)
- Traffic dials for manual balancing

- Regional endpoint weights

- Health conditions

Users worldwide naturally hit the geographically closest Region, while the architecture supports manual
overrides when needed (e.g., shifting load away from a crowded Region).

3 — The role of traffic dials in shaping active-active regional behavior
Traffic dials enable designers to control the global distribution:
-50% / 50% active-active

-70% / 30% split based on Region capacity
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-90% / 10% for phased migration
-100% / 100% for symmetric multi-Region models

Traffic dials allow extremely precise shaping of traffic even when the natural latency distribution may favor one
Region.

4 — Designing global state synchronization for active-active workloads

The biggest challenge in active-active architecture is state. GA handles routing, not data consistency.
Applications must decide how to synchronize state across Regions:

- Stateless APIs: simplest; no coordination required

- Session-based applications: use centralized session stores (DynamoDB Global Tables, ElastiCache Global
Replication, Redis Enterprises)

- Distributed databases: Aurora Global Database, DynamoDB Global Tables, or multi-region NoSQL clusters
- Event-streamed workloads: use Kinesis or Kafka replication

Global Accelerator guarantees fast, predictable routing; application data layers must guarantee correctness.

5 — Multi-Region health-based orchestration with active-active models
Active-active works only if failures are handled gracefully. If Region A fails:

- GA detects failure within seconds

- Removes Region A from routing

- Redistributes all traffic to Region B

- Existing sessions break and must re-establish in Region B

Once Region A recovers, GA reintroduces it based on traffic dial settings. This ensures smooth global resilience.

6 — Managing cross-Region capacity and preventing overload

In active-active systems, a Region must handle additional load if another Region fails. This requires:
- Over-provisioning for failover (N+1, N+2 models)

- Auto Scaling policies that consider global load

- Read elasticity for multi-Region databases

GA assists by preventing unhealthy Regions from receiving new traffic.

7 — Real-time applications and why active-active works best with Global Accelerator

Applications like real-time games, financial exchanges, and live-interaction apps depend on low-latency
routing. Because GA uses Anycast to route users to their nearest available Region, every new session always
starts with the lowest latency possible. This dramatically improves real-time responsiveness. Players in Asia
join the APAC Region; users in Europe join EU clusters; US users join US servers. GA automatically bypasses



Regions experiencing high latency or impairment.

Diagram: Active-Active Multi-Region Architecture with Global
Accelerator
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9. How do we design multi-Region, active-
passive and DR architectures with Global
Accelerator?

1 — Why active-passive architectures remain essential despite the rise of active-active designs

Active-active is ideal for low-latency global systems, but many enterprises still rely on active-passive for cost
control, regulatory reasons, simpler state management, and predictable failover behavior. Active-passive
provides a clear “primary Region” and a “standby Region,” where the standby is minimally used until a disaster
or controlled failover event occurs. Global Accelerator fits this pattern perfectly because it provides static
Anycast IPs for users and can instantly redirect traffic to the standby Region without DNS TTL delays.

2 — The concept of a primary Region receiving 100% traffic under normal conditions

In an active-passive model, we set the primary Region's traffic dial to 100% and the secondary Region to 0%.
This ensures:

- All new sessions go to the primary Region

- The standby Region stays in hot/warm readiness
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- Health checks still monitor both Regions continuously

Users worldwide still benefit from Anycast routing to their nearest edge, but traffic always flows to the active
(primary) Region unless a failover is triggered.

3 — Standby Region preparation: hot, warm, cold standby

Organizations can choose standby readiness levels:

- Hot standby: Fully scaled, auto-scaling active, database replicas up to date

- Warm standby: Minimal compute running; auto-scaling will ramp up during failover
- Cold standby: Infrastructure provisioned only during disaster declarations

Global Accelerator supports all patterns, but recovery time varies significantly. Hot standby offers almost
instantaneous failover; cold standby may take minutes to hours.

4 — Using traffic dials for instant failover during Regional disasters

Traffic dials are the core mechanism for manual or semi-automated failover. During failover:
- Primary Region dial is set from 100% — 0%

- Standby Region dial is set from 0% — 100%

Because the Anycast IPs stay constant, users do not notice any DNS changes. All new connections instantly
redirect to the standby Region because GA updates routing tables at AWS edges within seconds.

5 — Health-based automatic failover eliminating the dependency on manual operations
If the primary Region becomes unhealthy due to:

- Network isolation

- ALB/NLB failures

- Database unavailability

- Regional outages

Global Accelerator automatically shifts traffic to the standby Region. This is the crucial advantage over DNS-
based failover—no TTL delays, no partial shifts, no stale cached IPs. GA ensures that new sessions instantly
redirect to the standby Region even during a large-scale outage.

6 — Designing cross-Region database replication for active-passive architectures

GA handles the routing, but the database layer must handle state transition. In active-passive, replication is
usually:

- Asynchronous for cross-Region RPO-controlled DR
- Semi-synchronous for low-RPO financial systems

- Synchronous only when Regions have extremely low-latency links (rare)



Typical options:

- Aurora Global Database (writer in primary Region)

- DynamoDB Global Tables (multi-writer, but can be configured active-passive)
- RDS Cross-Region read replicas

Failover of databases must be coordinated with GA traffic dial changes if the failover is not fully automated
through AWS's own failover orchestration.

7 — Controlled failback after a primary Region recovers

After the primary Region is healthy, failback requires careful execution:

- Ensure database replication is caught up

- Reset application versions to match

- Validate that endpoints pass GA health checks

- Slowly move traffic dial from standby — primary (0 — 20 — 40 — 60 — 100)

Controlled failback prevents overwhelming the recovering Region and ensures a stable global return to normal
operations.

8 — Active-passive with compliance-driven architecture

Many workloads have legal or data-residency constraints where only one Region may act as the authoritative
data processing Region. GA works perfectly for these because:

- It gives global performance via the nearest edge
- It always sends data to the designated Region
- Failover can be controlled and audited strictly

This model is ideal for financial systems, healthcare systems, or regulated industries where the standby must
only be used during critical failures.

Diagram: Active-Passive Architecture with Global Accelerator
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Failover » GA Instantly Shifts Traffic

10. How does Global Accelerator compare
with Amazon Route 53, CloudFront, and
standard Regional endpoints for traffic
management?

1 — Understanding that GA, Route 53, and CloudFront operate at different layers
These three services solve different problems and should not be seen as competitors:
- Route 53 operates at DNS layer

- CloudFront operates at HTTP/HTTPS content distribution (CDN)

- Global Accelerator operates at network layer (Anycast + AWS backbone)

Understanding these layer differences is essential for designing correct global architectures.

2 — Comparison with Amazon Route 53 (DNS-based global routing)
Route 53 uses DNS to direct users to different endpoints. Key limitations:
- DNS responses are cached (TTL), causing slow failover

- Routing decisions happen at resolvers, not AWS

- Users may reach outdated IPs after failover

- TTLs cannot prevent all caching behavior

Global Accelerator avoids all DNS caching issues by steering traffic in real time through Anycast, ensuring
failover in seconds, not minutes or hours. However, Route 53 is still essential for domain names, geolocation
DNS, and record management.

3 — Comparison with Amazon CloudFront (CDN for caching and edge compute)

CloudFront accelerates static/dynamic content using caching and edge compute features like Lambda@Edge
and CloudFront Functions. Its purpose is content delivery, not global routing acceleration for TCP/UDP.
CloudFront cannot replace GA for:

- Raw TCP/UDP acceleration
- Gaming traffic
- Real-time APIs

- VolP or conferencing systems
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CloudFront and GA complement each other. A very common pattern:
CloudFront — GA — ALB/NLB

CloudFront handles cacheable static content; GA accelerates dynamic, non-cacheable, or real-time traffic.

4 — Comparison with direct Regional endpoints (public internet routing)

If users connect directly to a Regional endpoint (e.g., ALB DNS), their packets traverse the public internet for
the entire path. This introduces:

- Higher latency

- Jitter variation

- Packet loss

- Unpredictable routing changes

Global Accelerator eliminates these issues by letting users enter AWS's private backbone immediately. Direct
Regional access is acceptable for local services but not for global audiences.

5 — When to use each service together for maximum performance
Typical enterprise global architecture uses all three:

- Route 53 for DNS naming and failover of domain-level routing

- CloudFront for caching, edge compute, and TLS termination

- Global Accelerator for network-layer acceleration and multi-Region failover
A typical path:

User - CloudFront Edge - GA Anycast - AwWS Backbone - Regional ALB

This delivers best performance for both cacheable content and dynamic workloads.

6 — Why Global Accelerator is the only AWS global routing service with instant failover

Because GA operates at the network layer, it does not rely on DNS TTL expiry. The moment a Region becomes
unhealthy, GA withdraws it from routing. This gives GA uniquely fast failover capability—typically within 2-5
seconds. Route 53 cannot match this because DNS resolvers around the world may retain cached responses
for minutes or hours.

7 — Comparing performance results in real-world use cases
Enterprises typically see:

- 20-60% latency reduction for global APIs

- 50-80% jitter reduction for UDP-based real-time workloads
- Instant failover compared to DNS-based systems

- Faster TLS handshakes due to proximity of AWS PoPs



This is why fintech, gaming, SaaS platforms, and global marketplaces rely heavily on GA.

Diagram: Comparison of GA vs Route 53 vs CloudFront vs Direct
Regional Access
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11. How do we design security, access control,
and governance around Global Accelerator?

1 — The fundamental security posture: Global Accelerator becomes your global ingress boundary

When an organization adopts Global Accelerator, the two Anycast IPs assigned to the accelerator become the
single, global-facing identity of the application. This means that all incoming traffic—no matter whether the
user is in Tokyo, London, Sdo Paulo, Mumbai, or Johannesburg—enters through the same two IPs, which are
advertised from every AWS edge location worldwide. Because these IPs front every Region and every endpoint,
they effectively become the global security perimeter, replacing dozens of Regional IPs or dozens of DNS records
that would otherwise exist in a multi-Region or hybrid design.

This fundamentally changes how we think about security: instead of protecting individual Regions separately,
we concentrate protections at the global edge. Policies that used to be scattered across multiple ALBs, NLBs,
WAFs, firewall rules, and VPN gateways can now be standardized at a single ingress boundary. The static IPs
make global governance measurable and enforceable. Auditors, security teams, and compliance officers often
prefer this model because it reduces complexity: fewer public IPs, fewer attack surfaces, and a predictable
global entry point.

2 — Static Anycast IPs simplify global allowlisting, B2B integration, and controlled access scenarios

Traditional architectures require enterprises to whitelist dozens of Regional IPs—one for each ALB, NLB, EC2
instance, or on-prem endpoint. This becomes unmanageable in large organizations and impossible for tightly
controlled partner integrations. With Global Accelerator, all external partners only need to allow two IPs in
their firewalls. These IPs never change, even if:
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- You migrate workloads across Regions

- You move endpoints to new subnets

- You replace load balancers

- You expand from two Regions to ten

- You redesign VPC or networking topology

Security teams can create allowlists that remain valid for years without modification. This stability reduces
operational friction and eliminates “change ticket storms” when infrastructure evolves. In B2B environments,
GA becomes a reliable, single entry IP for thousands of external clients, mobile applications, managed devices,
loT endpoints, or vendor integrations.

3 — Global DDoS protection at the AWS edge using Shield Standard and Shield Advanced

One of the most powerful security advantages of Global Accelerator is that it automatically inherits AWS Shield
protections. Because GA operates at the AWS edge, Shield mitigates attacks before they reach Regions. Unlike
Region-facing ALBs or NLBs, which would have to absorb inbound floods directly, GA spreads attack traffic
across hundreds of PoPs via Anycast. Anycast's load-spreading effect naturally diffuses large volumetric
attacks, while Shield’s inline systems filter protocol anomalies, SYN floods, reflection attacks, DNS floods, and
other L3/L4 vectors.

With Shield Advanced, organizations gain:

- 24/7 access to AWS Shield Response Team (SRT)
- Enhanced metrics and detection

- Attack diagnostics with real-time visibility

- Cost-protection guarantees during DDoS events

This lifts your security posture to the same level used by the largest global platforms, with no additional
configuration on your end.

4 — Integrating GA with WAF for Layer 7 security inspection and rule enforcement

Global Accelerator does not inspect HTTP-level traffic, but it seamlessly integrates with ALBs behind it, and
ALBs support AWS WAF. This gives you full Layer-7 security even though GA operates at Layer 4. WAF rules
allow you to block malicious patterns such as:

- SQL injection payloads

- XSS attacks

- Broken authentication attempts
- Credential-stuffing bots

- Geo-blocking rules

- Rate-limiting policies



When GA routes all traffic through ALBs, every HTTP request undergoes the same WAF evaluation regardless
of Region. This creates uniform security behavior: even if you have ten Regions behind GA, every Region has
identical WAF enforcement even though traffic entered from different edges.

5 — Designing security groups and NACLs correctly for GA's AWS-edge-sourced flows

This is one of the most misunderstood security aspects. When a client connects to GA, the traffic reaches the
Regional endpoint from an AWS edge IP range, not from the client's real IP at the TCP/IP level. ALBs forward the
real client IP in HTTP headers, but NLBs and EC2 instances see AWS-edge source IPs at the transport layer.
Therefore:

- Security groups MUST allow inbound traffic from the official Global Accelerator edge IP ranges published
by AWS

- They MUST NOT filter inbound traffic based on remote client IPs directly
- IP-based restrictions should be applied at:

- WAF layer

- Application layer

- Layer-7 logic

Incorrectly applying user IP filters at security groups leads to connection failures that appear random, because
GA may route the session through different edge PoPs depending on user geography.

6 — Multi-account governance using AWS Organizations and Resource Access Manager (RAM)

Large enterprises distribute workloads across dozens or hundreds of AWS accounts. The standard governance
model is:

- A Shared Networking Account hosts all Global Accelerators
- Application accounts own ALBs/NLBs
- Endpoint sharing happens via AWS Resource Access Manager (RAM)

- Traffic dials, failover behavior, and global routing policies are managed centrally by a platform/networking
team

This model enforces separation of duties:

- Networking/platform teams control global routing and global IPs

- Application teams control app logic, scaling, deployments

- Security teams control WAF signatures, audits, detection, and policy enforcement

This is the preferred enterprise mechanism for predictable security posture at global scale.

7 — Audit and compliance implications of using GA as the single global entrypoint
Compliance frameworks (PCl, HIPAA, ISO, SOC2) often require:

- Well-defined network boundaries



- Documented ingress points

- Consistent logging and monitoring
- Low complexity at the perimeter

- Predictable failover behavior

Global Accelerator simplifies compliance by collapsing dozens of ingress points into two static Anycast IPs.
Auditors prefer:

- “Single entrypoint to the platform”

- “Consistent global routing behavior”

- “Uniform application of WAF rules”

- “Documented and repeatable failover characteristics”

This reduces the evidentiary burden during annual audits.

8 — Integrating Global Accelerator into a Zero Trust architecture

Zero Trust requires that every request must be authenticated and authorized. GA contributes by:
- Providing a unified ingress zone

- Allowing TLS termination or re-encryption at ALBs

- Supporting mutual TLS at ALBs or custom proxies

- Enabling device identity + user identity enforcement

- Carrying identity signals through headers (X-Forwarded-For, custom metadata)

Many Zero Trust architectures use GA — ALB — IdP (Cognito/Okta/Auth0) routing, ensuring that the user must
authenticate at the edge before the application loads.

Diagram — Security and Governance Flow with Global Accelerator

AWS Global Accelerator |
Static Anycast IPs + Shield |

[ 1
| ALB/NLB + WAF (Layer 7 Protections, IP Filtering) |
L |

| Application Layer (Authz, Zero Trust Enforcement) |
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12. How does Global Accelerator handle TCP
vs UDP traffic, connection handling, and
session stickiness?

1 — Understanding the difference: GA operates entirely at Layer 4 and not at HTTP level

A key feature of Global Accelerator is that it accelerates traffic below the HTTP layer. Unlike CloudFront (Layer
7), GA does not parse HTTP, TLS, JSON, cookies, or application semantics. Instead, it accelerates TCP and UDP
flows at the transport layer. This allows GA to accelerate:

- Gaming protocols

- VolP signaling and media

- Custom binary protocols

- API calls that are HTTP-based but performance-sensitive
- SSH, RDP, MQTT, proprietary industrial protocols

- High-throughput ingestion workloads

Operating at Layer 4 allows GA to maintain full protocol agnosticism and avoid interfering with application
semantics.

2 — TCP connection establishment is dramatically improved due to Anycast-based proximity

TCP is extremely sensitive to RTT (round-trip time). The three-way handshake has at least one RTT, and TLS
handshake can add multiple more. With GA:

- The SYN packet reaches the nearest edge PoP (1-10ms typically)
- The SYN/ACK is forwarded internally on the AWS backbone
- The handshake completes faster than it would on long public internet paths

A public internet path from India to us-east-1 may involve >250 ms round trips. GA pulls the traffic into the
AWS backbone early, where the optimized, deterministic backbone cuts that latency significantly. This gives
major speed advantages for high-frequency API calls or real-time applications.

3 — GA’s internal TCP flow mapping mechanism ensures stable session affinity

Even though GA does not operate at HTTP level, it keeps stateful TCP flow mapping at the AWS edge. This
means:

- Once a connection is associated with a backend endpoint, GA keeps that association fixed
- Changes to endpoint weights or traffic dials DO NOT change the backend for active connections
- Session integrity is guaranteed

- Return traffic from the backend is routed back to the same edge PoP, maintaining NAT and flow continuity
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This prevents mid-session breakage and ensures that backend changes affect only new connections.

4 — UDP traffic handling: low jitter, pseudo-session affinity, and improved real-time performance

UDP is connectionless, meaning there is no handshake. GA therefore uses a pseudo-session model based on
source/destination tuples. UDP flows are extremely sensitive to jitter and packet loss. GA improves the flow by:

- Pulling UDP packets into the nearest AWS edge to eliminate ISP variability

- Forwarding over AWS backbone with near-zero jitter

- Maintaining pseudo-session affinity (one UDP “flow” mapped consistently to one backend)
- Improving reliability without altering packet semantics

This is why gaming companies, real-time analytics platforms, and VolP providers use GA to meet latency
budgets.

5 — Session stickiness at the transport layer: how GA ensures flow continuity
Global Accelerator provides stickiness in the sense that:

- A flow is consistently routed to one endpoint

- It does not shift mid-connection

- Session state is not disturbed unless the endpoint or Region becomes unhealthy

This stickiness applies to both TCP and UDP. It is not cookie-based or HTTP-based stickiness; it is purely Layer-4
flow consistency.

6 — Behavior during failover: TCP vs UDP

Failover affects TCP and UDP differently because of how the protocols behave:
- TCP:

- Active TCP sessions break during Regional failover

- Clients must reconnect

- New connections immediately go to the new healthy Region

- UDP:

- There is no session, so packet flows simply start reaching the next Region

- The application must handle state, if any

GA does not hide failover from clients—but by failing over in 2-5 seconds, it makes the recovery time
extremely small compared to DNS-based approaches.

7 — Multiport and multiprotocol listeners allow GA to front multiple protocols at once

A single GA accelerator may have:



- A listener on TCP/443 for HTTPS

- A listener on UDP/50000-60000 for gaming
- A listener on TCP/22 for secure shell

- A listener on UDP/3478 for STUN traffic

Each listener maps independently to endpoint groups and Regions. This allows multi-protocol, multi-Region
systems to share the same Anycast IP set.

8 — Return-path routing and why GA must remain in the data path until the session ends

For both TCP and UDP, Global Accelerator ensures that return traffic follows the same path as inbound traffic.
This is crucial for NAT consistency and session correctness. Without this, connections would break due to
asymmetric routing. GA ensures:

- Return packets traverse the AWS backbone
- They are sent to the same edge PoP
- They exit to the internet from the same geographical area where the client entered

This symmetry is essential for secure and stable transport-layer behavior.

Diagram — TCP & UDP Flow Handling in Global Accelerator

Client
| TCP/UDP Packet
v
Nearest AWS Edge (Anycast)
|  Flow Mapping (TCP) / Pseudo-Session (UDP)
v
AwWS Global Backbone

v
Regional Endpoint (ALB / NLB / EC2 / EIP)

v
AppTlication

Return Path:
Application - Endpoint - Backbone - Same Edge - Client

These are now fully rewritten, expanded, and detailed at true 70x depth.

If this style is perfect, | will continue with Question 15 and Question 16 together.
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13. How do we use Global Accelerator to
improve performance for hybrid and on-
premises applications?

1 — What hybrid really means in the context of Global Accelerator

- When we say “hybrid” here, we mean architectures where part of the application stack sits in AWS and part
sits outside AWS: in a data center, a colocation facility, or even another cloud provider. In these setups, users
might access services that are:

- Fully on-prem (e.g., old ERP, core banking host, legacy transaction switch)
- Partly on-prem and partly in AWS (e.g., app frontend in AWS, core transaction engine on-prem)
- Migrating from on-prem to AWS, where for some time both sites must co-exist.

- Global Accelerator fits into this world by providing a single, globally performant entry point, then steering
traffic either directly to AWS endpoints or to on-prem systems that are reachable through some form of
network connectivity (public internet, VPN, Direct Connect, SD-WAN, etc.). The key idea is: we don't only
accelerate traffic “to AWS Regions” in a narrow sense; we accelerate traffic into the AWS edge + backbone, and
from there we can route toward AWS VPCs that talk securely to your data centers.

2 — Basic pattern: users — GA — AWS — on-prem via VPN / DX / public IPs

- In a typical hybrid pattern, users connect to the Global Accelerator Anycast IPs. Their packets are pulled
into the nearest AWS edge PoP exactly as in a pure-cloud scenario. From there, traffic travels inside the AWS
global backbone toward the target Region. The difference in hybrid is what sits behind the Regional
endpoints.

- Once traffic hits the Region, we have several options for how it ultimately reaches on-prem:

- The GA endpoint is an ALB or NLB in a VPC, and that load balancer routes to private targets that sit behind
a VPN / Direct Connect path into your data center.

- The GA endpoint is an Elastic IP attached to a virtual appliance (firewall or router) that then tunnels or
forwards traffic to your on-prem network.

- The GA endpoint is an EC2-based proxy or gateway that acts as a “cloud front door” into your internal
network.

- In all of these, GA is improving performance for at least the first half (user — AWS edge — chosen Region).
The second half (Region — on-prem) depends on how well your VPN, DX, or internet peering is engineered. But
for global users, we've already removed a lot of variability by putting the first large chunk of the path under
AWS'’s control.

3 — Using Global Accelerator with public on-prem endpoints (direct internet-facing)

- Sometimes enterprises expose an on-prem service with a public IP (e.g., in a DMZ or external perimeter
zone). In this case, GA can use an Elastic IP or an EC2 proxy as a bridge. A common pattern:
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- The on-prem system has a stable public IP or FQDN.
- In AWS, we deploy an EC2 proxy (or NLB) that forwards traffic to that on-prem public endpoint.
- Global Accelerator points to the NLB/EC2/EIP as its endpoint.

- In this arrangement, GA is not directly talking to on-prem; instead, it accelerates traffic to an AWS “jump
point”. From that jump point, traffic proceeds over the public internet to your data center. Even in this less-
than-ideal case, you gain:

- Stable, accelerated path from users to AWS edge and backbone.
- Improved global consistency versus “user random ISP — data center” routes.

- However, this approach is usually considered a transitional or intermediate pattern. The more strategic
designs use private connectivity (VPN / Direct Connect) so that the full path (edge — backbone — Region —
on-prem) stays as controlled and deterministic as possible.

4 — Using Global Accelerator with VPN and Direct Connect for private hybrid paths
- In more mature hybrid architectures, the on-prem environment is connected to AWS via:
- Site-to-site VPN over the internet.

- AWS Direct Connect (DX) physical/private links into AWS.

- Sometimes both, with VPN as backup for DX.

- In these designs, GA usually points to an ALB or NLB inside a hub VPC or a shared services VPC. That VPC is
then connected to on-prem networks via VPN/DX/Transit Gateway. The flow looks like this:

- User — GA Anycast IP — nearest AWS edge — AWS backbone — hub Region — ALB/NLB.
- ALB/NLB forwards traffic to targets that are either:

- EC2 instances that in turn call on-prem, or

- Private IP endpoints reachable over the VPN / DX path.

- The benefit is twofold:

- All global users get a fast, stable path into AWS.

- Your hybrid connectivity may be more predictable and better engineered than each user’s random route to
the data center.

- Effectively, you are using GA as the global ingress into a “cloud edge” that sits in front of your data center,
and the VPC + DX/VPN provides a private, controlled corridor into legacy systems.

5 — Hybrid patterns where AWS is the “frontend” and on-prem is the “system of record”
- Many realistic enterprise designs look like this:

- Application frontends (web, APIs, mobile backends) live in AWS.

- Core transactional systems (mainframes, payment switches, ERP, legacy billing) live on-prem.

- In such architectures, Global Accelerator improves the experience for user-to-frontend traffic:



- User requests land quickly and consistently at the AWS edge and Regional ALBs/NLBs.
- The application tier in AWS then talks to on-prem systems via VPN/DX.

- Here, GAis crucial for:

- Login responsiveness (authentication/authorization flows).

- APl latency as perceived by mobile/web apps.

- User interaction loops (search, dashboard refresh, data retrieval).

- Even if the final database call goes on-prem, the total user-perceived latency is improved because the bulk of
the interactive steps occur in AWS, with the on-prem call being a backend hop rather than the entire path.

6 — Migration and coexistence: lifting workloads gradually while GA stays constant

- In migration scenarios, you may start with:

- Version 1: Most logic on-prem, small “edge wrappers” in AWS.

- Version 2: Shared logic between AWS and on-prem.

- Version 3: Most logic in AWS, only a few core systems left on-prem.

- Global Accelerator gives you stable Anycast IPs across the whole journey. You can:

- Start with endpoints pointing at hybrid frontends that talk heavily to on-prem.

- Gradually shift more logic and data into AWS while keeping the same GA entry.

- Eventually end up with all endpoints fully inside AWS, with on-prem only used for specialized systems.

- From the user perspective, nothing changes: same IPs, same URL (via DNS mapping to GA), same
performance guarantees. Internally, your topology can evolve without breaking clients.

7 — Constraints and gotchas in hybrid + GA designs
- There are several important caveats:

- Backhauling: if you pull all traffic via a distant AWS Region then back to a data center that is physically closer
to the user, you might accidentally increase latency. You must choose Regions that make topological sense
relative to your data centers.

- On-prem network quality: GA cannot fix poor routing or congestion inside your own WAN/MPLS/SD-WAN
design. It improves the “user-to-cloud edge” portion; your internal network must still be well-engineered.

- Security group/IP whitelisting: your endpoints that terminate GA traffic must allow inbound from GA edge
IP ranges, not individual user IPs.

- Consistency of DNS and certificates: if your hybrid services use hostnames that resolve to GA, you must
ensure SSL/TLS and SANs are correctly configured for that front door, even if backends are on-prem.

- If these are understood and handled, GA becomes an extremely powerful tool for making hybrid feel “cloud-
grade” from the user’s perspective even though backend realities are messy.



Diagram - Hybrid Access via Global Accelerator, VPC, and On-Prem
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14. How do we monitor, log, and observe
Global Accelerator traffic for operations and
troubleshooting?

1 — Why observability is critical in a GA-centric global architecture

- When Global Accelerator becomes your global front door, a simple outage or misconfiguration can affect all
geographies simultaneously. That means observability is not optional; it is central to safe operations. You
need visibility into:

- Which Regions are receiving how much traffic.
- Which endpoints are healthy/unhealthy.
- What latencies users are seeing globally.

- When failovers or routing shifts occur.
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- Observability for GA is not just about “is it up or down?"; you also want to understand performance
characteristics, anomalies, and usage patterns so you can plan capacity, debug issues, and validate that
your active-active/active-passive strategies are working.

2 — Core metrics from Global Accelerator (CloudWatch integration)

- Global Accelerator publishes metrics to Amazon CloudWatch, typically at the accelerator, listener, and
endpoint levels. While exact names can vary, conceptually you get:

- Traffic volume metrics (flows/bytes/packets per accelerator or endpoint).

- Health metrics indicating number of healthy/unhealthy endpoints per Region.

- Possibly connection-oriented metrics that reflect traffic patterns over time.

- The way to think about them:

- Accelerator-level metrics tell you overall global usage: “Is the world still talking to me?”

- Listener-level metrics let you separate traffic by protocol/port (e.g., HTTPS vs gaming UDP).

- Endpoint-level metrics tell you which specific ALB/NLB/EC2/EIP is taking the load and how health is
evolving.

- For operations teams, standard dashboards usually include:
- Traffic per Region over time.
- Health state per endpoint group.

- Sudden zero-traffic or spike events that might indicate misconfigurations or attacks.

3 — Combining GA metrics with ALB/NLB, EC2, and VPC metrics

- GA itself only sees the edge and routing side. Once traffic reaches your Regional endpoint, ALBs/NLBs, EC2
instances, and VPC networking produce their own telemetry:

- ALB: request counts, target response times, HTTP codes, WAF metrics.

- NLB: connections, active flows, TCP resets.

- EC2: CPU, network, application logs.

- VPC: network throughput, NAT metrics, Transit Gateway metrics.

- To properly understand user journeys, you need to correlate GA metrics with these:

-“Anomaly in GA traffic to Region X" should be compared with “ALB5 response time spike” or “NLB endpoint
health failures”.

-"“Sudden drop in GA traffic to Region Y” might correspond to “VPC route table change or security group
misconfiguration” or “database outage causing app instances to fail health checks”.

- A well-built NOC/SRE dashboard will show:
- GA metrics at top (global view)

- Per-Region ALB/NLB + app metrics beneath



- Drill-down into instance-level metrics as needed.

4 — Logging at the application and load balancer level for GA traffic

- Global Accelerator itself does not inspect or log HTTP bodies. For detailed per-request logging (URLs,
response codes, latency breakdowns), you rely on:

- ALB access logs (S3, Kinesis, or Firehose).
- NLB flow-style logs for TCP/UDP event patterns.
- Application logs (e.g., via CloudWatch Logs, ELK, OpenSearch, etc.).

- These logs will contain the original client IP (via X-Forwarded-For or similar) so you can still attribute actions
to end users even though GA terminates the external connection at the edge.

- To debug a problem like “users in Europe are seeing timeouts,” the typical process is:

1. Check GA metrics: is traffic volume normal? Any Region health changes?
2. Check ALB/NLB logs: are there spikes of 5xx responses, timeouts, or unusual patterns?

3. Check application logs: are we seeing slow queries, exceptions, or backpressure?

- GA is the entry lens, but your logging depth always lives primarily at load balancer and app layers.

5 — Network-level visibility with VPC Flow Logs and Transit Gateway metrics

- Because GA ultimately delivers packets into a VPC (for ALB/NLB/EC2/EIP), we can get network-level visibility
using:

- VPC Flow Logs: records of accepted/rejected flows at ENI level.

- Transit Gateway metrics if you have complex multi-VPC / on-prem routing.
- These tools help for deeper diagnostics:

- Security group misconfigurations (flows rejected).

- Asymmetrical routing or NACL blocking.

- Unexpected traffic patterns or port scanning attempts.

- For hybrid environments, Flow Logs near VPN/DX attachments help detect whether traffic from GA is actually
reaching your on-prem systems and whether any intermediate firewall is dropping it.

6 — Distributed tracing and correlation when GA fronts HTTP/HTTPS APIs

- When GA sits in front of HTTP/HTTPS APIs (via ALB or custom proxies), you can use distributed tracing (e.g.,
AWS X-Ray or OpenTelemetry):

- Inject a trace ID at the ALB/app entry.
- Propagate it through microservices, databases, and external calls.
- Combine GA timing information (e.g., initial RTT) with end-to-end trace latency.

- This helps you answer:



-"“Is the slowness due to network (user — GA) or due to backend processing?”
- “Do certain regions or PoPs correlate with slow traces?”
- “Are deployments in one Region affecting global performance?”

- GA doesn't itself manage trace IDs, but by stamping traces at the first app hop (behind GA), you build a full
picture from user entry to backend completion.

7 — Alerting and SLOs around GA: what to watch and how to react

- In a production environment, you should define SLOs/SLAs related to:

- Availability of each Region’s endpoint group.

- Latency percentile goals (p50/p90/p99) for certain key flows.

- Error budget policies that consider GA routing + app errors.

- Alerts you typically want:

- Any Region’'s number of healthy endpoints drops below a threshold.

- Total GA traffic drops sharply (possible DNS misconfig or frontend issue).

- Unusual spike in GA traffic that might indicate abuse or DDoS (even though Shield helps, you still want
visibility).

- Changes in traffic distribution that don't align with expected traffic dial configurations (configuration drift or
manual change mistakes).

- These alerts should integrate with your incident management tooling (PagerDuty, Opsgenie, custom
runbooks), with clear runbooks:

- “If Region A health drops to 0, verify GA failover and check Region B capacity.”

- “If GA traffic to all Regions drops, check DNS mapping to GA and external dependency outages.”

8 — Using logs and metrics during failover events and DR drills

- Observability is not only for emergencies, but also for planned DR tests. When you simulate a failover (e.g.,
intentional shutdown of endpoints in Region A), you should:

- Watch GA metrics show endpoints going unhealthy and traffic re-balancing to Region B.
- Confirm that ALB/NLB metrics in Region B show increased load but stable latency and success rates.
- Validate that application logs show expected user flows with minimal disruption.

- Rehearsing this with proper dashboards and alerts builds confidence that real outages will behave similarly.
GA'’s fast failover makes DR drills particularly valuable because they closely resemble real event timing, not
delayed DNS-based simulations.



Diagram - Observability Layers Around Global Accelerator
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15. How do we plan capacity, scaling, and cost
optimization for Global Accelerator setups?

1 — Why capacity planning for Global Accelerator is fundamentally different from standard Regional
AWS services

Capacity planning for Global Accelerator does not mean scaling the accelerator itself—GA is a fully managed,
globally distributed edge service that scales automatically at the AWS edge. Instead, capacity planning focuses
on how much traffic your endpoints (ALBs, NLBs, EC2, appliances) and Regions can safely handle when
accelerated users enter through GA. The accelerator will never become the bottleneck; the bottleneck is always
the Regional compute, the load balancer capacity, the cross-Region distribution, or the backend database
capacity.

This means that GA actually exposes weaknesses in underprovisioned Regional setups because it delivers
traffic more efficiently, more consistently, and with higher concurrency than public internet routing would.
Architecturally, this forces us to think about backend scaling much more rigorously, because GA removes
random network delays and therefore increases the arrival rate of requests in a predictable manner.
Predictability is good for performance but demands engineering maturity.


af://n880
af://n883

2 — Understanding the traffic funnel model: global edge — Regional routing — endpoint capacity —
backend capacity

Capacity planning must consider traffic as a multi-stage funnel:

- First stage: the AWS edge PoPs ingest global traffic

- Second stage: GA distributes traffic across Regions based on traffic dials and latency
- Third stage: endpoint groups distribute Regional traffic across endpoints

- Fourth stage: backends (databases, caches, microservices) process resulting loads

The accelerator itself scales without limits, meaning that the first stage is not a constraint. But if traffic dials are
misconfigured, or if a Region is allowed to accept more than its backend can handle, that Region will become
overloaded even though GA itself is healthy. Therefore, the main objective of capacity planning is to ensure
that the backend has enough headroom to absorb the traffic GA will direct to it during normal operation,
failover, and recovery phases.

3 — Designing Regional capacity with N+1 or N+2 failover models

For multi-Region deployments, there is a hard requirement: at least one Region must be able to absorb traffic
if another Region fails. Because GA performs failover instantaneously, there is no “slow ramp up” during failover
like DNS-based systems have. When a Region fails:

- Traffic dial drops to effectively O for that Region

- All sessions must be re-established in the next healthy Region

- The healthy Region instantly accepts 100% of the global load

This means your backup Region must be designed with:

- N+1 (one extra Region can carry all load)

- N+2 (two failures can be tolerated)

- Or N-region synchronous capacity (rare, extremely expensive, used for ultra-critical workloads)

Capacity should not rely on auto scaling alone for disaster recovery because auto scaling, even when heavily
optimized, cannot instantly absorb global traffic spikes during GA failover.

4 — Endpoint-level scaling: ALB, NLB, EC2, and appliance sizing under accelerated loads
Each endpoint type has different scaling characteristics:

- ALB scales based on request-per-second (RPS) growth, but requires warm-up if extremely high spikes occur.
When GA is in front, you eliminate jitter and “lumpy” traffic, meaning ALB scaling becomes smoother but also
more predictable—and you must size ALB target groups with adequate min-capacity.

- NLB scales at connection level and packet throughput; because many GA use cases involve UDP (gaming,
VolIP), NLB must be tested under high-throughput accelerated traffic conditions.

- EC2 instances must be scaled based on CPU, memory, connection count, and application throughput.

- Virtual appliances (firewalls, proxies) are often the bottleneck because they scale vertically, not horizontally.



In all cases, the rule is:

GA makes traffic smoother and denser. Your backend must be engineered to withstand that density.

5 — How traffic dials become the most powerful lever for safe capacity management
Traffic dials allow controlled scaling:
- If Region A is being upgraded or running hot, you can shift traffic gradually to Region B (100 — 90 — 80 — ...).

- If you are testing performance limits, you can raise traffic to 10%-increments to see where bottlenecks
appear.

- If you want to perform a partial canary migration, you use both traffic dials and endpoint weights to precisely
shape load.

Traffic dials are therefore the primary safety valve against unexpected surges, deployment instability, or
failed auto scaling behavior.

6 — Using endpoint weights for fine-grained scaling across clusters

Within a Region, weight-based routing allows you to shape load across multiple endpoints:
- You can gradually migrate traffic from an older compute fleet to a newer fleet

- You can distribute traffic based on EC2 instance size, capacity, or lifecycle state

- You can compensate for a partial Regional issue without shifting global load

These micro-adjustments are crucial for safe scaling because they allow you to test scaling groups inside a
Region without risking global impact.

7 — Cost optimization strategies: GA pricing, data transfer, and Region choices

Global Accelerator’s cost model includes:

- Cost per accelerator

- Cost per endpoint

- Regional data transfer cost (accelerated data transfer)

However, acceleration often reduces overall cost because:

- You avoid inefficient public internet paths that cause packet retransmits (reducing RTO and waste)
- You reduce the number of exposed ALBs/NLBs

- You consolidate traffic into fewer, more predictable Regions

- You eliminate the need for complex DNS-based traffic engineering

The most important cost lever is Region choice. If your users are global but your compute is in too few
Regions, GA will route long distances inside AWS backbone, which is efficient but may increase intercontinental
data transfer costs. Balancing performance and cost means choosing the minimum number of Regions
required to meet your latency goals.



8 — Planning for DR, peak traffic, and long-term scaling cycles

Peak traffic planning must consider:

- Seasonal spikes (holidays, sales events, gaming tournaments)

- Regional failures and the resulting traffic rebalancing

- Deployment events where a Region temporarily has reduced capacity

- The “cold start problem” of auto scaling (especially for ALB-heavy architectures)

Global Accelerator gives you global-level predictability, but backend scaling decisions must be made
consciously. During DR drills, observe how quickly Regions absorb traffic after failover and whether any scaling
delays cause user-visible latencies.

Diagram — Capacity Planning Funnel with Global Accelerator

GA Edge (UnTimited Capacity)

[ 1
| Region-Level capacity (Traffic Dial Logic) |
L |

[ 1
| Endpoint-Level Capacity (ALB/NLB/EC2/Appliances)
L |
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| Backend Databases / Microservices
L |

16. How do we design Global Accelerator in
multi-account and multi-VPC environments?

1 — Why multi-account/multi-VPC designs are the default for modern enterprises

Large AWS organizations often separate workloads into multiple accounts for security isolation, billing
separation, compliance boundaries, and team ownership. Likewise, workloads are spread across multiple VPCs
—sometimes hundreds of them—because each business unit or application team owns its own network.
Global Accelerator must integrate cleanly into this type of distributed environment.
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This means GA must be capable of reaching endpoints across accounts, across VPCs, across Regions, and
across organizational boundaries—while maintaining centralized control over the global ingress layer. AWS
designed GA to fit exactly this pattern using Resource Access Manager (RAM), cross-account endpoint sharing,
centralized governance models, and shared networking architectures.

2 — The Shared Networking Account model: the industry standard
In enterprise architectures, the most common pattern is:

- A Shared Networking Account hosts:

- All Global Accelerators

- All traffic dials and routing policies

- Centralized WAF policies and Shield Advanced protections

- The DNS mapping from customer portal (e.g., app.example.com — GA)
- Individual Application Accounts host:

- ALBs

- NLBs

- EC2 clusters

- PrivateLink endpoints

- Application microservices

Using AWS RAM, the Shared Networking Account can import endpoint ARNs from Application Accounts and
register them as GA endpoints.

This separation satisfies governance requirements, aligns with least-privilege principles, and prevents
application teams from unintentionally altering global routing.

3 — Cross-account endpoint registration using AWS Resource Access Manager

AWS RAM allows an account to share an ALB, NLB, or EC2 Elastic IP with another account. When an application
team shares a load balancer with the networking team:

- The networking team sees it as a valid endpoint in their GA console

- They can assign weights, configure traffic dials, and monitor health

- They cannot modify the load balancer's internal settings

- The application team retains responsibility for scaling, deployment, and health checks

This preserves autonomy while ensuring centralized control of global traffic.

4 — Multi-VPC integration using Transit Gateway, VPC peering, and PrivateLink

A Global Accelerator endpoint must be publicly reachable or exposed through a public interface, but
backend targets can be private. To integrate across many VPCs:



- ALBs and NLBs can sit in separate VPCs and still be exposed publicly

- Transit Gateway can connect multiple VPCs behind a single endpoint

- VPC peering allows Regional VPCs to share backend resources

- PrivateLink enables VPC-to-VPC traffic without exposing private subnets

A common pattern is a Shared Services VPC containing global ALBs/NLBs. These load balancers route to
private microservices spread across many VPCs using PrivateLink or TGW. Global Accelerator sits in front of
this Shared Services VPC and provides global ingress into all application VPCs indirectly.

5 — Multi-account governance: permissions, auditing, and guardrails
Enterprises enforce guardrails through:

- AWS Organizations SCPs restricting who can create accelerators

- 1AM roles limiting who can register endpoints

- CloudTrail logging GA configuration changes

- Permission boundaries ensuring app teams cannot alter global entry points
- Mandatory WAF attachments for certain listeners

This governance model ensures that GA remains a “protected surface” in the enterprise, similar to an internet
gateway or regional firewall cluster in traditional datacenters.

6 — Scalability benefits of centrally managed accelerators

When large enterprises run dozens of accelerators, a centralized model gives:
- Consistency of naming and configuration

- Shared WAF rule sets

- Shared Shield Advanced subscriptions (cost-efficient)

- A unified traffic control plane for all applications

- Predictability in failover and global routing

Instead of each team deploying their own GA independently, centralizing them avoids routing conflicts,
governance risks, and duplicated costs.

7 — Integrating multi-account GA with multi-Region architectures
Global Accelerator reaches across accounts and across Regions. For example:
- App Team A may own ALBs in us-east-1

- App Team B may own NLBs in eu-west-1

- App Team C may have EC2/EIP endpoints in ap-south-1



A single GA in the networking account can route traffic to all three, with traffic dials controlling the share each
Region accepts. This separation allows global routing and local ownership to coexist without conflict.

Diagram — Multi-Account and Multi-VPC Global Accelerator
Architecture

Shared Networking Account

- WAF / Shield

[
|
| - Global Accelerators
|
| - DNS - GA Mapping

L

| App Account A | | App Account B | | App Account C |
| App Account D |
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17. How do we integrate Global Accelerator
with other AWS networking services (VPC,
Transit Gateway, PrivatelLink, Direct
Connect)?

1 — Why Global Accelerator must fit cleanly into the broader AWS networking ecosystem

Global Accelerator is not the networking stack by itself—rather, it is the entry tier of a much larger architecture
that includes VPC networking, routing domains, security boundaries, multi-account governance, hybrid
connectivity, and inter-VPC traffic patterns. When GA receives the traffic at the global edge, that traffic must
eventually enter a Regional VPC, and inside that VPC, it must flow through routing structures, security groups,
load balancers, private subnets, service meshes, on-premise connectors, and potentially multiple layers of
inspection.

Therefore, the real power of Global Accelerator emerges only when we integrate it properly with:
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- VPC: the base-level private network environment

- Transit Gateway (TGW): multi-VPC and multi-account routing aggregation
- PrivateLink: VPC-to-VPC and VPC-to-service private access

- Direct Connect (DX): hybrid network ingress from on-prem environments

This integration determines how traffic flows, how it is segmented, how it is secured, and how it scales inside
the organization.

2 — Integration with VPC: GA delivers traffic into your VPC via ALB/NLB/EC2/EIP endpoints

At the moment GA traffic arrives at your Regional endpoints, the entire AWS networking stack inside the VPC
takes over. This means:

- ALBs and NLBs inside a public subnet receive GA traffic

- The load balancer forwards traffic to private subnets containing EC2 instances or containers

- Security groups must permit inbound connections from Global Accelerator edge ranges, not user IPs
- NAT, routing tables, and subnet boundaries work exactly as usual

The important point is that GA is entirely outside your VPC until traffic hits the Regional endpoint. Once it
enters the VPC, it behaves identically to any other packet coming from the internet—but with the benefit of
having entered through the AWS backbone instead of random ISPs.

Many enterprises build a dedicated Ingress VPC where ALBs/NLBs terminate GA traffic and from which traffic
fans out to multiple internal VPCs.

3 — Integration with Transit Gateway (TGW): enabling VPC-to-VPC expansion behind GA

Transit Gateway is the de-facto standard for connecting multiple VPCs, multiple accounts, and hybrid
networks. When GA integrates with TGW, the architecture becomes:

- GA — Regional ALB/NLB (in the Ingress VPC)
- ALB/NLB — private targets in the Ingress VPC
- Private targets — TGW — dozens or hundreds of application VPCs

This model creates a “global-to-service-mesh” structure where GA provides the global front door and TGW
provides the internal backbone. This is commonly used in organizations with:

- Many microservices split across many VPCs

- Multiple business units each operating separate VPC fleets

- Hybrid workloads connecting to on-prem networks through TGW attachments

GA traffic enters through the Ingress VPC and distributes across the enterprise via TGW.

This pattern is far cleaner than exposing multiple load balancers across multiple VPCs to the internet.

4 — Integration with PrivateLink: secure VPC-to-VPC and cross-account private connectivity



PrivateLink allows a producer VPC to expose a service privately to consumer VPCs. PrivateLink is used when:
- You want to share services privately without exposing anything publicly

- You want strict one-way access (consumers initiate, producers do not)

- You want to avoid VPC peering complexity

- You want to share services across accounts and Regions with minimal trust

When combined with GA:

- GA terminates global ingress at an ALB/NLB in the Ingress VPC

- That ALB/NLB connects to microservices via PrivateLink endpoints

- Global traffic moves securely from GA — Ingress VPC — PrivatelLink — Target Service

This pattern is widely used for global SaaS platforms where thousands of accounts subscribe to a shared
control plane while remaining isolated from each other.

5 — Integration with Direct Connect (DX): accelerated global ingress + private hybrid backend

Direct Connect provides private, high-bandwidth, low-jitter connectivity from on-prem environments to AWS.
When combined with GA:

- Users anywhere in the world access AWS via the nearest GA edge

- GA delivers traffic to your Ingress VPC

- Your Ingress VPC routes to on-prem systems through Direct Connect
- The path is now:

User — GA Edge — AWS Backbone — Region — VPC — DX — On-Prem
This is perhaps the most powerful hybrid architecture because:

- The user’s public path is minimized

- The internal hybrid path is through DX

- Latency becomes predictable end-to-end

- Security hardening is simplified because there is one ingress (GA) and one hybrid link (DX)

6 — Multi-account, multi-VPC enterprise architecture with GA as the global entry plane
In a modern enterprise, you might have:

-1 Shared Networking Account hosting Global Accelerators

-1 Shared Services VPC for all ingress load balancers

- 50-300 Application VPCs

- 10-100 Application Accounts

- 1-3 Transit Gateways linking them all



- Direct Connect links to two or more datacenters

Global Accelerator becomes the global infrastructural entrypoint into this entire mesh. Every business unit,
microservice team, or application team does not need its own public endpoint—only internal, private

endpoints. This gives organizations the same ingress model as large global platforms: a small, controlled global
edge feeding a vast internal network.

7 — Combining GA with PrivateLink, TGW, DX, and service meshes for end-to-end architectures
For extremely large-scale environments, architecture becomes:

- Global Accelerator as global ingress

- ALB/NLB in Ingress VPC

- TGW distributing traffic across internal VPCs

- PrivateLink serving specific shared services

- DX for hybrid backends

- Internal service mesh (App Mesh/Istio/Envoy) managing microservice traffic

- Zero-trust identity at application layer

This creates a full-stack global networking system with GA at the top and a deeply layered architecture
underneath.

Diagram — Multi-Layer Integration with GA + VPC + TGW +
PrivateLink + DX
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18. How do we build high-availability, zero-
downtime deployment and migration
patterns with Global Accelerator?

1 — Why GA is uniquely suited for zero-downtime global deployments

Zero-downtime deployments at global scale are extremely difficult without GA. DNS-based systems suffer
from:

- Resolver caching

- Varying TTL interpretations

- Randomized client behaviors

- Multi-hour propagation delays

- Partial and inconsistent cutovers

GA eliminates these constraints because it operates at the network layer, not DNS. GA's endpoint weights and
traffic dials allow you to shift traffic instantly, gradually, or selectively—without touching DNS records and
without exposing users to partially updated Regions.

This makes GA the ideal tool for:

- Global canary deployments

- Blue/green traffic shifts

- Multi-Region control-plane migrations

- Regional evacuations during maintenance
- Seamless cutovers to new backends

- Gradual rollouts of new infrastructure

GA provides deterministic, programmable control of global traffic with no caching delays.

2 — Blue/green deployments using endpoint weights

In a blue/green model, we deploy the new version ("green") alongside the existing version ("blue"):
- Both versions sit behind different ALBs/NLBs or different target groups

- Both are registered as endpoints in the same Region’s endpoint group

- We set weights as:

- Blue: 100

- Green: 0

Then we gradually shift traffic:

- Blue:90 - 80 —-60 —-40—-20—0


af://n1101

- Green: 10 - 20 - 40 —- 60 — 80 — 100

GA handles all connections cleanly. Active flows remain pinned to their endpoints; new flows go to new
endpoints. This ensures that deployment risk is minimized while global users experience zero downtime.

3 — Canary deployments with controlled regional and endpoint-level exposure

In a canary deployment, we introduce the new version to a small percentage of users first. GA makes canaries
global by allowing control at two layers:

- Region level:

- 1% of global traffic routed to a new Region

- 99% to existing Regions

- Endpoint level:

- 5% of a Region'’s traffic routed to new endpoints
- 95% to stable endpoints

This global granularity allows validating new versions against cross-continental user patterns in a controlled
manner—a capability very few global routing systems offer.

4 — Rolling Regional migrations using traffic dials

If migrating from one Region to another (e.g., us-east-1 — us-east-2), traffic dials are the primary tool. We can:
- Start at 100% in source Region and 0% in destination Region

- Perform a gradual ramp-up of the new Region

- Validate metrics

- Perform rollback instantly if issues appear

- Eventually switch fully to the new Region

Because GA uses Anycast, users do not notice any change in their entry IPs.

5 — Zero-downtime Regional evacuation for infrastructure maintenance
During maintenance events (patching, scaling, security upgrades):

- Set endpoint weights to drain traffic from impacted endpoints

- Set the Region's traffic dial to gradually reduce load

- Validate target groups

- Perform maintenance safely

- Ramp traffic back up after validation

This is safer than DNS-based failover because GA re-routing is instant and fully reversible.



6 — Stateful vs stateless considerations during migrations

GA does not manage application-layer state. For zero-downtime guarantees, the application must be
engineered correctly:

- Stateless apps: trivial, no global state conflicts

- Session-based apps: use distributed session stores (Redis Global, DynamoDB Global Tables)
- Database-backed apps: use multi-Region replicas or synchronization tools

- Strongly consistent transactional systems: usually require active-passive, not active-active

Migration strategies depend on the backend data consistency model.

7 — Combining GA with CI/CD pipelines for automated traffic shifts
Enterprise DevOps teams integrate GA with:

- CodePipeline

- CodeDeploy

- Spinnaker

- ArgoCD

- Terraform pipelines

Automated deployments can modify endpoint weights and traffic dials using laC or deployment hooks. This
allows fully automated blue/green or canary rollouts across Regions, with guaranteed rollback procedures.

8 — Disaster migration drills using GA for controlled failover simulation
During DR drills:

- GA is instructed to withdraw traffic from one Region

- All new traffic flows to the backup Region

- Engineers observe app behavior, scaling, database stability, and user impact
- Once validated, traffic is returned

GA's speed makes drills realistic—failover happens in seconds, mirroring real disasters.

Diagram — Zero-Downtime Deployment with GA (Blue/Green &
Regional Shift)

Global Users
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19. Consolidated Full-Depth Summary of AWS
Global Accelerator: Architecture,
Performance Model, Routing Mechanisms,
Security, Multi-Account Integration, Hybrid
Connectivity, Deployment Patterns, and
Global Failover

This summary brings together everything we have learned across Questions 1-18 and distills it into a single,
continuous, long-form narrative. It is intentionally deep, dense, and comprehensive—reflecting the entire
conceptual scope of AWS Global Accelerator, from Anycast theory to end-to-end enterprise architecture. It is
the “one master chapter” representation of the entire knowledge set, merging all dimensions of GA into one
unified body of knowledge.

1 — The foundational idea: shifting the entire public internet edge
into AWS

AWS Global Accelerator is built on a transformative concept: user traffic should not traverse the unpredictable
public internet for thousands of kilometers. Instead, traffic should be pulled into the AWS backbone as early as
possible, ideally at the nearest AWS edge PoP (Point of Presence). This is achieved using Anycast IP

addressing, where the same two IPv4 addresses are advertised from every AWS edge location worldwide. ISPs
route user packets to the closest edge based on Internet BGP routing rules, ensuring minimal first-hop latency.

This first hop is the most critical hop of the entire journey. By reaching the AWS backbone at the earliest
possible moment, we eliminate the unpredictable behavior of ISP paths, congested peering points, and
random transit hops. Once packets enter AWS, they traverse one of the world's most stable networks—AWS's
private, congestion-controlled, globally optimized optical backbone. The backbone provides deterministic
latency, minimal jitter, and near-zero packet loss, essential for both TCP and UDP applications.
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2 — The core logic of Global Accelerator routing: Anycast entry,
regional distribution, endpoint selection, and health override

When a packet arrives at the edge, GA performs a multi-stage routing decision:

1. Edge Selection (Anycast) - Driven by global BGP, user — nearest AWS edge.

2. Region Selection - Determined by traffic dials, latency-based path quality, health of Regions, and
routing policies.

3. Endpoint Selection - Determined by endpoint weights and per-endpoint health.

4. Session Pinning - GA binds each flow to a backend endpoint for the lifetime of the connection,
ensuring no mid-session failover unless forced by endpoint health failures.

Health checks feed into this system at multiple points:

- Endpoint-level failures cause local rebalancing.

- Regional failures cause immediate global re-routing.

- Network-path failures (AWS edge < Region) trigger macro-failover.

This deterministic routing model is fundamentally superior to DNS-based architectures because DNS caching
causes multi-minute delays and inconsistent failover behavior. GA operates in seconds, globally and uniformly.

3 — The performance engine: eliminating network randomness by
turning global traffic into backbone-managed flows

Global Accelerator dramatically improves performance because it compresses the network exposure window.
Instead of letting packets wander across the open internet, GA ensures that:

- TCP handshakes land on the AWS edge quickly, reducing handshake time.
- UDP flows avoid jitter-inducing ISP hops, improving real-time performance.
- TLS handshakes become faster due to reduced RTT.

- Flow stability increases because backbone routes rarely fluctuate.

- Retransmissions decrease, accelerating application performance.

This leads to consistent improvements across use cases:

- Gaming servers experience lower jitter and more stable tick-rates.

- Financial APIs achieve lower variance in response times.

- loT control channels maintain consistent command latencies.

- Enterprise mobile apps load faster globally.

- Real-time media and conferencing achieve smoother streams.

Performance is not simply “latency reduction”"—it is holistic stability, predictability, and flow integrity.
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4 — Multi-Region mastery: GA elevates active-active and active-
passive designs into predictable global systems

Without GA, multi-Region routing is chaotic. DNS-based global routing results in:

- Mixed Region usage

- DNS caching issues

- Inconsistent load patterns

- Poor failover alignment

- Drift between Regions

- Time-consuming failovers

GA centralizes the global routing brain. With traffic dials and endpoint weights, architects can fully control how
traffic flows across Regions. Use cases include:

- Active-Active: balanced load across Regions with health-based re-routing.

- Active-Passive: primary 100%, secondary 0%, with instant failover.

- Global Canary: send 1-5% of global traffic to a new Region for validation.

- Regional Evacuation: drain traffic gradually for maintenance.

- Migration: move workloads across Regions seamlessly with weighted shifting.

GA provides deterministic control over global routing in a way DNS systems cannot replicate.

5 — Security architecture: GA becomes the unified global ingress and
front-door perimeter

Global Accelerator collapses the global attack surface into two static IPs. This consolidation dramatically
simplifies:

- Firewall allowlisting

- B2B partner integration

- Access governance

- Compliance documentation

- Incident response

- Certificate and TLS management

Because GA sits at AWS's global edge, it automatically inherits AWS Shield protections. Shield disperses attacks
across edges, mitigating volumetric DDoS traffic before it comes close to your Regions. When ALBs are used
behind GA, AWS WAF provides full Layer-7 filtering, turning the ALB into a globally consistent security firewall.

This creates a security architecture where:

- GA = global perimeter
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- Shield = global DDoS protection

- WAF = global threat filtering

- ALB/NLB = protocol termination

- VPC = secure compute environment

The security model becomes centralized, controlled, and auditable.

6 — Hybrid integration: GA + Direct Connect/VPN + shared VPCs —
global acceleration for on-prem workloads

Hybrid architectures are uniquely improved by GA. Consider scenarios where:

- Frontend logic is in AWS

- Core systems remain on-prem

- DX/VPN connects datacenter to AWS

- Users are globally distributed

GA allows users to reach AWS quickly and then travel to on-prem systems over DX/VPN paths. This architecture
is superior to having users connect directly to on-prem because:

- First half of the path is backbone-accelerated

- The remaining hybrid leg is stable (DX/VPN)

- Security perimeter consolidates in AWS

- On-prem servers are shielded from internet exposure

Organizations can migrate gradually from on-prem to cloud while keeping the same GA IPs throughout the
entire journey.

7 — Multi-account and multi-VPC enterprise design through shared
networking accounts

Enterprise AWS deployments rarely work inside a single account. Instead, organizations use:

-1 Shared Networking Account

-1 Shared Services VPC

- 1-300 Application VPCs

- 1-100 Application Accounts

- Transit Gateway

- Service meshes

- Security governance through IAM + SCP
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GA fits this ecosystem perfectly. The Shared Networking Account owns all Global Accelerators, and Application
Accounts register their ALBs/NLBs via AWS Resource Access Manager. This allows:

- Centralized routing decisions

- Decentralized application ownership

- Predictable security posture

- Consistent failover behavior

- Uniform logging and WAF enforcement

GA becomes the “global load balancer” for the entire enterprise network fabric.

*8 — Zero-downtime deployments, blue/green releases, an

and global migrations through traffic weights**
Traffic weights and dials enable:

- Zero-downtime Region migrations

- Global blue/green releases

- Canary routing

- Regional draining for maintenance

- Failover rehearsals

Active sessions remain pinned, while new sessions gradually shift to new endpoints. The combination of GA +
ALB target groups creates an extremely flexible and safe global deployment platform.

9 — The final architecture: GA as the global edge, Regions as
distributed compute, VPC/TGW/PrivateLink as internal spine, DX as
hybrid backbone

The complete architecture looks like this:

Global Users

v
AWS Global Accelerator (Anycast Edge + Shield)

AWS Global Backbone

Regional ALB/NLB / Ingress VPC

Transit Gateway / PrivateLink / VPC Mesh

Microservices / Databases / Hybrid on-Prem Systems via DX
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At this point, AWS Global Accelerator becomes the global entry fabric of the organization, the backbone
becomes the global transport fabric, and the enterprise network behind the Regions becomes the service
fabric.

This combination delivers the most advanced global networking architecture AWS offers today.

20. Misconceptions, pitfalls, architecture
traps, and how to avoid them when designing
with Global Accelerator

This section lists all critical deployment mistakes, misunderstandings, anti-patterns, and architectural traps
that architects must avoid. This is a deep, long-form, 70x list of every major issue.

1 — Misconception: “Global Accelerator is just a faster version of
Route 53."”

This is the most common misunderstanding. Route 53 is DNS. Global Accelerator is L4 networking. DNS is
cached, slow to fail over, resolver-dependent. GA routes in real-time using Anycast and AWS backbone
intelligence. They serve entirely different roles.

How to avoid:

Use Route 53 only for domain resolution, not traffic management. Use GA for actual routing, failover, and
acceleration.

2 — Pitfall: “We applied security groups expecting user IPs, but
traffic is blocked.”

GA forwards traffic from AWS edge IPs, not user IPs. Many engineers incorrectly block GA traffic because they
apply client-IP-based security group rules.

How to avoid:

Allow inbound traffic from GA edge ranges. Apply user-IP restrictions at WAF or application logic.

3 — Misconception: “GA will fix our bad VPC routing or misconfigured
load balancers.”

GA accelerates traffic to the Region, but if backend routing, target groups, NACLs, or TGW attachments are
misconfigured, the traffic will still fail.

How to avoid:

Treat GA as the global edge, not the backend routing engine. Validate VPC routing first.
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4 — Architecture trap: putting GA in front of poorly sized ALBs/NLBs

Because GA increases traffic consistency and density, backend endpoints may be overwhelmed.
How to avoid:

Size endpoints with min-capacity rules. Always test accelerated load patterns.

5 — Misconception: “GA makes DNS TTL irrelevant.”

GA removes DNS issues during regional failover, but domain resolution still uses DNS.
How to avoid:

Use low TTL on Route 53, but rely on GA for failover, not DNS failover.

6 — Pitfall: routing traffic to far-away Regions due to wrong traffic
dials

If traffic dials point too much traffic to a distant Region, performance degrades.

How to avoid:

Use latency monitoring to tune dials. Observe p90/p99 latency per Region.

7 — Misconception: “GA automatically balances traffic equally across
Regions.”

GA balances traffic based on dials and weights—not geography alone.

How to avoid:

Plan active-active or active-passive explicitly with traffic dials.

8 — Hybrid trap: sending traffic from GA — far-away Region — back
to on-prem

This introduces needless latency.

How to avoid:

Place GA endpoints in Regions geographically close to your datacenters.

9 — Pitfall: forgetting session stickiness behavior

Active TCP flows remain pinned. Deployments must not rely on mid-session rebalancing.
How to avoid:

Shift traffic slowly using endpoint weights. Never force instant changes.
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10 — Architecture trap: assuming PrivateLink solves all multi-VPC
problems

PrivateLink is one-way and service-scoped.

How to avoid:

For broad VPC-to-VPC communication, use Transit Gateway instead.

11 — Pitfall: unmanaged multi-account sprawl

If teams independently deploy accelerators, governance collapses.
How to avoid:

Centralize GA in a Shared Networking Account.

12 — Misconception: “GA is expensive, so we should avoid it for
global apps.”

Wrong. In many cases GA reduces total cost:

- fewer Regional endpoints

- less public ingress

- fewer DDoS mitigation resources

- fewer DNS-based balancing tools

- faster user flows mean less compute time

How to avoid:

Evaluate end-to-end cost, not GA isolation cost.

13 — Trap: failing to rehearse DR failover using GA
DR readiness must be tested.
How to avoid:

Perform DR drills with traffic dials and endpoint shutdowns.


af://n1354
af://n1359
af://n1364
af://n1374

14 — Pitfall: assuming GA handles application-layer session
replication

GA'is L4 only.

How to avoid:

Use Redis Global/ DynamoDB Global Tables/ Aurora Global DB for state.

15 — Architecture trap: using GA without understanding backbone
path topology

Sometimes the closest Region does not have the lowest end-to-end latency to backend systems.

How to avoid:

Measure Region latency relative to your databases and internal services.

16 — Pitfall: relying on auto scaling alone for DR failover

Auto scaling cannot instantly absorb failover traffic.
How to avoid:

Use N+1 Regional capacity buffers.

17 — Misconception: “CloudFront makes GA unnecessary.”

CloudFront accelerates HTTP caching. GA accelerates TCP/UDP transport.
How to avoid:

Use both when appropriate: CloudFront — GA — ALB.

18 — Security trap: failing to centralize WAF enforcement

Multiple ALBs across Regions can fragment security policies.
How to avoid:

Use GA to funnel all traffic into uniform WAF-protected endpoints.

19 — Hybrid pitfall: not checking on-prem firewalls for accelerated
flows

Some firewalls drop high-frequency flows from a single IP (GA endpoint).

How to avoid:

Tune firewall thresholds to accept GA-guided traffic patterns.
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20 — Migration trap: switching endpoints too quickly during
blue/green

Fast shifts cause active flows to drop unexpectedly.
How to avoid:

Shift gradually using 10% increments, monitoring metrics at each step.

Diagram — GA Pitfalls and Correct Architecture Mindset

wrong Assumptions Correct Model
DNS controls routing - GA controls routing (real-time L4)
User IP seen at backend -  Edge IP ranges + XFF headers
GA replaces VPC design -  GA enhances VPC design, not replaces
Auto scaling handles failover -  Backend must overprovision for GA
GA = CloudFront alternative - GA = transport acceleration, not CDN
GA handles state -  State must be externalized

Final Fully Consolidated Mega-Diagram of
AWS Global Accelerator (with Full 70x Depth
Explanation)

Below is the complete hybrid, multi-Region, multi-account, multi-VPC, multi-protocol, global routing
architecture of AWS Global Accelerator, visualized as a single multi-level diagram.

It integrates:

- Anycast edge entry

- AWS backbone

- Multi-Region routing

- Traffic dials and weights

- Health-based failover

- Security perimeter (Shield + WAF)

- VPCingress principles

- Transit Gateway (multi-VPC)

- PrivateLink (service-to-service isolation)
- Direct Connect (hybrid connectivity)

- Multi-account governance
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- Backend microservices

- Databases (global + regional)

- Application-level state handling
- Zero-downtime deployments

- DR orchestration

This diagram represents the entire Global Accelerator universe.

MEGA-DIAGRAM — Global Accelerator Unified
Architecture

[ 1
| GLOBAL USERS |
| Browsers e« Mobile Apps ¢ IOT e« Games |
L |

v
FIRST NETWORK HOP (ANYCAST)

[ 1
| AWS GLOBAL EDGE (200+ PoOPs) |
| - Anycast IP Advertised Worldwide |
| - BGP Selects Nearest Edge |
| - shield: L3/L4 DDoS Protection |
L |

ENTER AWS PRIVATE GLOBAL BACKBONE

v

| GLOBAL ACCELERATOR ROUTING ENGINE

| 1. REGION SELECTION (Traffic Dials, Latency, Health) |
| 2. ENDPOINT SELECTION (weights, Health) |
| 3. SESSION PINNING (TCP flows, UDP pseudo-sessions) |
| 4. AUTOMATIC FAILOVER (Endpoint - Region - Global) |
L |

v v v
(Healthy Region A) (Healthy Region B) (Healthy Region C /
Passive)
Traffic Dial: e.g., 60% Traffic Dial: 40% Traffic Dial: 0-5%
I | I
v v v

REGIONAL LAYER (PER REGION)
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ALB / NLB (GA Endpoints)

Public subnets

Accept GA traffic from AwS edges

Apply WAF (web ACLs)

Forward original client IP via X-Forwarded-For

ZERO-DOWNTIME DEPLOYMENT LAYER:

BLUE Target Group <« weighted - GREEN Target Group

(o1ld version) (New Version)

VPC INFRASTRUCTURE LAYER

PRIVATE SUBNETS

- Microservices (EC2, ECS, EKS)

- Auto Scaling groups

- Sidecar Proxies / Service Mesh (App Mesh/Istio/Envoy)

SECURITY LAYER

- Security Groups (allow GA edge ranges)

- NACLs configured for stable traffic paths

MULTI-VPC / MULTI-ACCOUNT CONNECTIVITY LAYER

TRANSIT GATEWAY
- Connects 10s-100s of VPCs
- Cross-account routing
- Shared Services pattern

PRIVATELINK
- One-way private access
- Used for shared foundational services

SHARED NETWORKING ACCOUNT
- owns Global Accelerators



- owns WAF & Shield policies |
- Controls traffic dials & endpoint weights |

BACKEND SYSTEMS LAYER

DATABASES (Multi-Region)

- Aurora Global Database (writer/reader topology)

- DynamoDB Global Tables (CRDT-style replication)

- RDS cross-Region replicas

CACHES & STATE

- Redis Global Replication / MemoryDB

- Centralized session stores

ANALYTICS / EVENTING

- Kinesis cross-Region streams

- Kafka MSK clusters with mirroring

HYBRID CONNECTIVITY LAYER

DIRECT CONNECT (DX)
- Private links to datacenters
- Low jitter, predictable Tatency

SITE-TO-SITE VPN
- Redundant tunnels
- Backup to DX

ON-PREM SYSTEMS
- Mainframes / Legacy / ERP
- Payment switches / Core banking



Full Explanation of the Mega-Diagram (70x
Depth)

Below is the complete conceptual walkthrough, section by section, matching the diagram.

1 — Global Users — AWS Anycast Edge

Users across the globe—independent of geography or network characteristics—connect to two static IPs that
AWS advertises using Anycast. This forces the user’s first network hop to enter an AWS edge PoP, not the open
internet.

This eliminates routing unpredictability from the very beginning of the user session.

2 — Edge Layer: Shield, PoP Selection, and Backbone Entry

At the edge:

- Shield filters L3/L4 attacks.

- AWS PoP accepts traffic based on BGP shortest-path routing.

- Traffic enters the AWS global backbone—one of the safest, fastest networks in the world.

From this moment onward, public internet risk is gone, and performance becomes deterministic.

3 — Global Accelerator Routing Engine

This engine determines:

- Which Region serves the request

- Which endpoint receives the traffic

- How connections remain pinned

- How failover happens

- How traffic is redistributed globally

It uses:

- Traffic dials for Region-level load shaping
- Endpoint weights for intra-Region shaping
- Health checks for automatic failover

This gives architects full deterministic control.
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4 — Multi-Region Compute Layer

Each Region:

- Receives a programmable percentage of global traffic

- Scales independently

- Can host unique or mirrored application stacks

- Can shift traffic dynamically based on performance or maintenance cycles

Active-active and active-passive designs are both natural fits.

5 — ALB/NLB + WAF Security Zone

This layer includes:

- Layer 4/7 protection

- Uniform WAF rules across all Regions

- Blue/green traffic steering using target groups
- Micro-level canary deployment

This is the operational heart of application-level routing.

6 — VPC Layer

The VPC forms:

- The security perimeter (SG/NACL)
- Microservice topology

- Subnet segmentation

- Service mesh insertion point

All GA traffic flows into this controlled environment.

7 — Multi-VPC & Multi-Account Networking

Using Transit Gateway, PrivateLink, and AWS RAM:

- One GA can feed hundreds of VPCs

- One Shared Networking Account can control all GA deployments
- ALBs/NLBs from other accounts are shared as endpoints

This forms the enterprise-grade networking fabric.
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8 — Backend Systems Layer

Regional and global data layers include:
- Aurora Global Database

- DynamoDB Global Tables

- Redis Global Replication

- Kafka / Kinesis Streams

State, caching, replication, and transactional consistency all occur here.

9 — Hybrid Layer

Direct Connect links AWS to on-prem worlds:

- Core banking

- ERP

- Mainframes

- Legacy apps

GA accelerates the global front half while DX/VPN handles the internal private half.

This gives hybrid architectures cloud-grade ingress.

Final Statement

This mega-diagram + explanation represents the complete and unified architectural view of AWS Global
Accelerator—spanning global ingress, backbone routing, multi-Region topologies, active-active/DR alignment,
security governance, multi-account routing, VPC fabrics, PrivateLink integrations, hybrid connectivity, and
backend global data layers.
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