
Comprehensive Implementation Guide: PRJ-
GCP-SEC-088 - GCP Security with VPC Service
Controls

1. Project Overview

The PRJ-GCP-SEC-088 project is a foundational initiative designed to establish a comprehensive,
multi-layered security and threat detection framework within Google Cloud Platform (GCP). In an era
of escalating cyber threats and stringent regulatory demands, relying on basic cloud security features is
insufficient. This project addresses the need for a robust, defense-in-depth strategy by integrating three
core GCP security services: VPC Service Controls (VPC SC), Security Command Center (SCC), and
Chronicle Security Operations (SIEM).

The solution’s architecture is centered on the principle of data perimeter enforcement and unified
security posture management. VPC Service Controls create a logical boundary around sensitive GCP
services (such as Cloud Storage and BigQuery), effectively mitigating the risk of data exfiltration by
unauthorized identities or services. This perimeter acts as the first line of defense, ensuring that data
remains within the trusted network boundary.

Complementing this preventative control is the Security Command Center (SCC), which serves as the
central hub for security and risk data. SCC continuously monitors the GCP environment for
vulnerabilities, misconfigurations, and compliance violations. By leveraging the Premium Tier of SCC,
the project gains access to advanced services like the Security Health Analytics, Web Security Scanner,
and Event Threat Detection.

Finally, all security findings, alerts, and logs are aggregated and analyzed by Chronicle SIEM. Chronicle,
powered by Google’s global threat intelligence, provides the necessary context and correlation
capabilities to detect sophisticated, high-velocity threats that might be missed by individual security
tools. This integration transforms raw security data into actionable intelligence, enabling rapid incident
response and proactive threat hunting. The combination of VPC SC for prevention, SCC for posture
management, and Chronicle for advanced detection creates a resilient and auditable security
framework.

2. Business Context

The implementation of PRJ-GCP-SEC-088 is driven by critical business needs to protect intellectual
property, maintain customer trust, and ensure regulatory compliance. The project delivers significant
quantified value across risk mitigation, operational efficiency, and cost management.



The Problem: Gaps in Traditional Cloud Security

Organizations operating in GCP frequently encounter several security challenges that this project is
specifically designed to solve:

1. Uncontrolled Data Exfiltration Risk: Without a defined perimeter, a compromised identity or
malicious insider can easily use a service like Cloud Storage to move sensitive data to an external,
unauthorized location.

2. Fragmented Security Visibility: Security teams often struggle with disparate security tools,
leading to alert fatigue and a lack of consolidated visibility across the entire GCP environment. This
fragmentation delays threat detection and response.

3. Manual Compliance and Posture Management: Manually checking for security misconfigurations
and compliance against benchmarks like CIS is time-consuming, error-prone, and fails to keep pace
with the dynamic nature of cloud infrastructure.

The Solution: A GCP-Native Security Framework

The PRJ-GCP-SEC-088 framework provides a unified, automated, and GCP-native solution:

VPC Service Controls: Enforces a data perimeter to prevent unauthorized access to sensitive data
services from outside the trusted network. This is a critical preventative control against data loss.

Security Command Center (SCC): Provides a single pane of glass for security posture
management, vulnerability scanning, and compliance monitoring, centralizing security operations.

Chronicle SIEM: Offers advanced threat detection by correlating security events with Google’s
vast threat intelligence, drastically reducing the mean time to detect (MTTD) and mean time to
respond (MTTR) to security incidents.

Quantified Business Value and ROI

The return on investment (ROI) for this project is realized through tangible cost savings and intangible
risk reduction:



Value
Proposition

Description Quantified Impact / ROI

Data Breach
Prevention

VPC SC significantly reduces the attack
surface for data exfiltration, the most
costly type of breach.

Cost Savings: Estimated $4.45 million average
cost of a data breach avoided (IBM Cost of a Data
Breach Report).

Operational
Efficiency

Centralizing security findings in SCC and
Chronicle eliminates the need to
manually aggregate data from multiple
tools.

Efficiency Gain: Up to 40% reduction in time
spent on security data aggregation and analysis,
freeing up security analysts for proactive threat
hunting.

Compliance
Automation

SCC’s continuous compliance monitoring
automates checks against industry
standards.

Cost Savings: Reduces external audit
preparation time by 20-30% and minimizes the
risk of regulatory fines.

Threat Detection
Speed

Chronicle SIEM’s correlation engine and
threat intelligence accelerate the
identification of complex threats.

Risk Reduction: Reduces MTTR by an estimated
50%, minimizing the potential damage and
financial impact of an active breach.

Native Tool
Consolidation

Leveraging GCP-native tools (SCC,
Chronicle) reduces the reliance on and
licensing costs for third-party security
vendors.

Cost Savings: Potential 15-25% reduction in
annual security software licensing and
maintenance costs.

3. GRC Mapping

The security framework implemented by PRJ-GCP-SEC-088 is designed to align with major global
governance, risk, and compliance (GRC) frameworks, providing clear audit evidence and demonstrating
due diligence.

Compliance Framework Alignment

The project’s architecture directly supports controls across several key frameworks:



Framework Alignment Focus Specific Control Support

NIST Cybersecurity
Framework (CSF)

Supports all five core functions:
Identify, Protect, Detect,
Respond, and Recover.

Identify: SCC’s asset discovery and vulnerability
scanning. Protect: VPC SC, Binary Authorization, Cloud
Armor. Detect: Chronicle SIEM and SCC Event Threat
Detection. Respond/Recover: Automated response
playbooks triggered by Chronicle alerts.

ISO/IEC 27001:2022

Focuses on information security
controls, particularly those
related to system acquisition,
development, and
maintenance.

A.8.12 (Data leakage prevention): Directly addressed
by VPC Service Controls. A.5.32 (Threat intelligence):
Provided by Chronicle SIEM’s integration with Google’s
global threat intelligence. A.8.23 (Web filtering):
Implemented via Cloud Armor WAF.

CIS Google Cloud
Platform
Foundation
Benchmark

Ensures security configuration
aligns with industry-recognized
hardening standards.

SCC’s Security Health Analytics continuously checks
resources against the CIS benchmark, providing
automated reporting on configuration drift.

SOC 2 (Service
Organization
Control 2)

Addresses the Trust Services
Criteria (TSC) of Security,
Availability, Processing
Integrity, Confidentiality, and
Privacy.

CC7.2 (System Monitoring): Covered by SCC and
Chronicle’s continuous monitoring and alerting. CC7.3
(Security Events): Addressed by the centralized
logging and SIEM solution for event correlation and
analysis.

Detailed Control Mapping

The following table maps the specific security controls implemented in this project to their GRC
function:

Control GCP Service GRC Function Audit Evidence Stream

Data Perimeter
Enforcement

VPC Service Controls
Protect (NIST), Data Leakage
Prevention (ISO 27001)

VPC SC Access Denied Logs
(Cloud Logging)

Continuous Posture
Management

Security Command
Center (SCC)

Identify (NIST), Vulnerability
Management (ISO 27001)

SCC Findings and
Vulnerability Reports

Advanced Threat
Detection

Chronicle SIEM
Detect (NIST), Threat
Intelligence (ISO 27001)

Chronicle Alerts and Incident
Timelines

Trusted Code
Deployment

Binary Authorization
Protect (NIST), Change
Management (SOC 2)

Binary Authorization Policy
Enforcement Logs

DDoS and WAF
Protection

Cloud Armor
Protect (NIST), Network
Security (ISO 27001)

Cloud Armor Security Policy
Logs (Cloud Logging)



4. Prerequisites

Successful deployment requires specific accounts, permissions, and tools to be configured prior to
execution.

Required Accounts and Permissions

1. GCP Project: A dedicated GCP project must be created (e.g., prj-gcp-sec-088 ) with billing
enabled.

2. IAM Permissions: The deploying user or service account must possess the following roles:
roles/owner  or roles/resourcemanager.projectIamAdmin  on the target project.

Organization-Level Permissions: For VPC Service Controls and SCC setup, the user requires
roles/accesscontextmanager.policyAdmin  and roles/securitycenter.admin  at the

Organization level. This is a critical requirement as VPC SC and SCC are Organization-level
resources.

Required Tools and Setup

1. Google Cloud SDK (gcloud CLI): The command-line interface for interacting with GCP services.

# Install gcloud SDK (if not already installed)

# Follow instructions at: https://cloud.google.com/sdk/docs/install

# Authenticate and set the project

gcloud auth login

gcloud config set project PRJ-GCP-SEC-088

gcloud config set compute/region us-central1 # Or your preferred region

2. Terraform (Optional but Recommended): For managing the infrastructure as code (IaC).

# Install Terraform (if not already installed)

# Follow instructions at: https://developer.hashicorp.com/terraform/install

Required APIs

The following APIs must be explicitly enabled in the target GCP project:



API Name Purpose

servicenetworking.googleapis.com Required for VPC Service Controls and private connectivity.

cloudresourcemanager.googleapis.com For managing project resources and IAM policies.

containerregistry.googleapis.com
Required for container image storage, necessary for Binary
Authorization.

binaryauthorization.googleapis.com To enforce trusted container image deployment policies.

securitycenter.googleapis.com To enable and manage Security Command Center.

pubsub.googleapis.com To create the topic for exporting SCC findings to Chronicle.

Enabling APIs via gcloud:

gcloud services enable \

    servicenetworking.googleapis.com \

    cloudresourcemanager.googleapis.com \

    containerregistry.googleapis.com \

    binaryauthorization.googleapis.com \

    securitycenter.googleapis.com \

    pubsub.googleapis.com

5. Architecture Overview

The security architecture is a hub-and-spoke model where the VPC Service Controls perimeter forms the
secure boundary (the spoke), and Security Command Center acts as the central security hub (the hub)
that feeds into the Chronicle SIEM for advanced analysis.

Component Interaction and Data Flow

1. Prevention Layer (VPC SC & Cloud Armor):

VPC Service Controls define a logical perimeter around the project, restricting access to
sensitive services (e.g., Cloud Storage, BigQuery) to only trusted sources within the perimeter.
Any attempt to access these services from outside the perimeter (e.g., from an on-premises
network without an Access Level, or a rogue external service) is blocked.

Cloud Armor is deployed in front of public-facing applications (via a Global Load Balancer) to
provide Web Application Firewall (WAF) and DDoS protection, filtering malicious traffic before
it reaches the application.

2. Posture and Detection Layer (SCC):

Security Command Center continuously scans all GCP assets within the organization/project.
It generates findings for vulnerabilities (VM Manager), misconfigurations (Security Health



Analytics), and threats (Event Threat Detection).

SCC acts as the single source of truth for the security posture.

3. Advanced Analysis Layer (Chronicle SIEM):

SCC findings are exported in real-time via a Pub/Sub topic. This topic acts as the ingestion
point for Chronicle.

Chronicle also ingests all relevant Cloud Logging streams (Audit Logs, VPC Flow Logs, Firewall
Logs).

Chronicle normalizes this data into the Unified Data Model (UDM), correlates events using its
powerful engine and Google’s threat intelligence, and generates high-fidelity alerts for the
security operations team.

4. Enforcement Layer (Binary Authorization):

Binary Authorization is enforced on container deployment platforms (GKE, Cloud Run). It
checks if the container image has been signed by an approved Attestor (e.g., a CI/CD pipeline
step) before allowing deployment, ensuring only trusted code runs in the environment.

6. Step-by-Step Implementation

The implementation is structured into three phases: establishing the core perimeter, configuring the
security monitoring services, and hardening the application deployment pipeline.

Phase 1: VPC Service Controls Perimeter Setup

This phase requires Organization-level permissions and is typically performed by a Cloud Security
Administrator.

1.1. Set Environment Variables

Define the necessary variables for the deployment.

export PROJECT_ID="prj-gcp-sec-088"

export ORG_ID="YOUR_ORGANIZATION_ID" # Replace with your organization ID

export PERIMETER_NAME="prj_sec_perimeter"

export SERVICE_ACCOUNT="vpcs-sa@${PROJECT_ID}.iam.gserviceaccount.com"

# Set the gcloud project context

gcloud config set project $PROJECT_ID

1.2. Create the Service Perimeter

The perimeter will restrict access to Cloud Storage, BigQuery, and Cloud Functions.



gcloud access-context-manager perimeters create $PERIMETER_NAME \

  --title="Security Perimeter for PRJ-GCP-SEC-088" \

  --resources="projects/$PROJECT_ID" \

  --restricted-

services="storage.googleapis.com,bigquery.googleapis.com,cloudfunctions.googleapis.com" \

  --perimeter-type="regular" \

  --organization=$ORG_ID \

  --description="Perimeter protecting sensitive data services for PRJ-GCP-SEC-088."

Note: VPC SC changes can take up to 30 minutes to fully propagate.

1.3. Define an Access Level (Optional but Recommended)

Access Levels define a set of conditions (e.g., IP ranges, user groups) that must be met to access
resources within the perimeter. This is essential for allowing trusted administrators or on-premises
networks to interact with protected services.

# Example: Create an Access Level for a trusted corporate IP range

gcloud access-context-manager levels create trusted_corp_ip \

  --title="Trusted Corporate IP Range" \

  --basic-level-method="AND" \

  --ip-subnetworks="192.168.1.0/24,203.0.113.0/24" \

  --organization=$ORG_ID

# Update the perimeter to allow access from this Access Level

gcloud access-context-manager perimeters update $PERIMETER_NAME \

  --add-access-levels="trusted_corp_ip" \

  --organization=$ORG_ID

Phase 2: Security Services Configuration

This phase focuses on enabling the detection and analysis capabilities.

2.1. Enable Security Command Center (SCC) Premium

Ensure SCC Premium is enabled at the Organization level. If it is not, follow the GCP documentation to
activate it. Once active, verify the SCC service account for the organization.

# Get the SCC Notification Service Account (required for Pub/Sub permissions)

SCC_SA=$(gcloud scc settings get-service-account --organization=$ORG_ID --

format="value(serviceAccount)")

echo "SCC Notification Service Account: $SCC_SA"

2.2. Configure SCC Findings Export to Pub/Sub

This step creates the real-time data pipeline from SCC to Chronicle.



export PUBSUB_TOPIC="scc-findings-export"

export SINK_ID="chronicle-sink"

# 1. Create Pub/Sub topic in the project

gcloud pubsub topics create $PUBSUB_TOPIC

# 2. Create a notification config (SCC export sink)

# Filter for high and critical severity findings to reduce noise

gcloud scc notifications create $SINK_ID \

  --organization=$ORG_ID \

  --pubsub-topic="projects/$PROJECT_ID/topics/$PUBSUB_TOPIC" \

  --filter='state="ACTIVE" AND (severity="HIGH" OR severity="CRITICAL")'

# 3. Grant the SCC service account publish rights to the topic

# This is the critical IAM binding step

gcloud pubsub topics add-iam-policy-binding $PUBSUB_TOPIC \

  --member="serviceAccount:$SCC_SA" \

  --role="roles/pubsub.publisher"

2.3. Integrate Chronicle SIEM

In the Chronicle Security Operations console:

1. Navigate to Settings -> Feeds.

2. Create a new feed for Google Cloud Platform.

3. Select Cloud SCC as the log type.

4. Configure the feed to ingest from the Pub/Sub topic created in the previous step
( projects/$PROJECT_ID/topics/$PUBSUB_TOPIC ).

5. Configure additional feeds for Cloud Audit Logs and VPC Flow Logs to ensure comprehensive
telemetry ingestion.

Phase 3: Application Hardening

This phase implements controls for application-level security.

3.1. Implement Cloud Armor WAF Policy

Protect public-facing applications with a WAF policy to block common attacks.



export POLICY_NAME="app-waf-policy"

# 1. Create a security policy

gcloud compute security-policies create $POLICY_NAME \

  --description="WAF policy for public application, blocking common attacks"

# 2. Add a rule to block common SQLi and XSS attacks using pre-configured rules

gcloud compute security-policies rules create 1000 \

  --security-policy $POLICY_NAME \

  --expression="evaluatePreconfiguredExpr('sqli-canary') || evaluatePreconfiguredExpr('xss-

canary')" \

  --action="deny-403" \

  --description="Block common SQLi and XSS attacks"

# 3. Add a rule for geo-blocking (e.g., block traffic from a high-risk country)

gcloud compute security-policies rules create 1010 \

  --security-policy $POLICY_NAME \

  --expression="origin.region_code == 'RU' || origin.region_code == 'CN'" \

  --action="deny-403" \

  --description="Geo-block high-risk regions"

# 4. Attach the policy to the Load Balancer backend service

# Replace [BACKEND_SERVICE_NAME] with your actual backend service name

# gcloud compute backend-services update [BACKEND_SERVICE_NAME] --security-policy 

$POLICY_NAME

3.2. Enforce Binary Authorization

Ensure only signed and approved container images are deployed to GKE or Cloud Run.



# 1. Enable the Binary Authorization API

gcloud services enable binaryauthorization.googleapis.com

# 2. Create an Attestor (e.g., for a CI/CD pipeline sign-off)

export ATTESTOR_NAME="ci-cd-signer"

gcloud container binauthz attestors create $ATTESTOR_NAME \

  --project=$PROJECT_ID \

  --description="CI/CD Pipeline Sign-off Attestor"

# 3. Create a GPG key for the Attestor (for manual sign-off simulation)

# In a real-world scenario, this key would be managed by a KMS or CI/CD system.

gcloud container binauthz attestors public-keys add \

  --attestor=$ATTESTOR_NAME \

  --key-file=./attestor_key.pub \

  --project=$PROJECT_ID \

  --key-id="GPG_KEY_ID" # Replace with actual GPG key ID

# 4. Define and import the Binary Authorization Policy

# The policy requires the 'ci-cd-signer' attestor for all deployments.

cat << EOF > binauthz_policy.yaml

globalPolicyEvaluationMode: ENABLE

defaultAdmissionRule:

  evaluationMode: REQUIRE_ATTESTATION

  enforcementMode: ENFORCED_BLOCK_AND_AUDIT_LOG

  requireAttestationsBy:

  - projects/$PROJECT_ID/attestors/$ATTESTOR_NAME

EOF

gcloud container binauthz policy import binauthz_policy.yaml

6.4. Infrastructure as Code (Terraform) Implementation

For production environments, all configuration should be managed via IaC. Below is an expanded
Terraform configuration for the core security components.



# main.tf

# -----------------------------------------------------------------------------

# 1. Variables Definition

# -----------------------------------------------------------------------------

variable "org_id" {

  description = "The ID of the GCP Organization."

  type        = string

}

variable "project_id" {

  description = "The ID of the project to secure."

  type        = string

  default     = "prj-gcp-sec-088"

}

variable "region" {

  description = "The default region for regional resources."

  type        = string

  default     = "us-central1"

}

# -----------------------------------------------------------------------------

# 2. Provider Configuration

# -----------------------------------------------------------------------------

provider "google" {

  project = var.project_id

  region  = var.region

}

provider "google-beta" {

  project = var.project_id

  region  = var.region

}

# -----------------------------------------------------------------------------

# 3. VPC Service Controls Perimeter

# -----------------------------------------------------------------------------

# Define the Access Policy (Organization-level resource)

resource "google_access_context_manager_access_policy" "policy" {

  parent = "organizations/${var.org_id}"

  title  = "PRJ-GCP-SEC-088 Policy"

}

# Define the Service Perimeter

resource "google_access_context_manager_service_perimeter" "security_perimeter" {

  parent = google_access_context_manager_access_policy.policy.name

  name   = 

"accessPolicies/${google_access_context_manager_access_policy.policy.name}/servicePerimeters/prj_s

  title  = "Security Perimeter for PRJ-GCP-SEC-088"

  

  status {

    restricted_services = [

      "storage.googleapis.com",



      "bigquery.googleapis.com",

      "cloudfunctions.googleapis.com",

    ]

    

    # Add the project to the perimeter

    resources = [

      "projects/${var.project_id}",

    ]

  }

  

  # Set the perimeter to ENFORCEMENT mode (default is DRY_RUN)

  perimeter_type = "PERIMETER_TYPE_REGULAR"

}

# -----------------------------------------------------------------------------

# 4. SCC Findings Export (Pub/Sub)

# -----------------------------------------------------------------------------

# Create the Pub/Sub topic for SCC findings

resource "google_pubsub_topic" "scc_findings_topic" {

  project = var.project_id

  name    = "scc-findings-export"

}

# Data source to get the SCC Notification Service Account

data "google_organization_iam_policy" "scc_service_account" {

  org_id = var.org_id

  binding {

    role = "roles/securitycenter.notificationServiceAgent"

    members = [

      "serviceAccount:service-${var.org_id}@gcp-sa-scc-notification.iam.gserviceaccount.com",

    ]

  }

}

# Grant the SCC service account publish rights to the topic

resource "google_pubsub_topic_iam_member" "scc_publisher" {

  topic  = google_pubsub_topic.scc_findings_topic.name

  role   = "roles/pubsub.publisher"

  member = "serviceAccount:service-${var.org_id}@gcp-sa-scc-

notification.iam.gserviceaccount.com"

}

# Create the SCC Notification Sink

resource "google_scc_notification_config" "chronicle_sink" {

  organization = var.org_id

  config_id    = "chronicle-sink"

  description  = "Export sink for high/critical SCC findings to Chronicle SIEM"

  pubsub_topic = google_pubsub_topic.scc_findings_topic.id

  filter       = "state=\"ACTIVE\" AND (severity=\"HIGH\" OR severity=\"CRITICAL\")"

}



7. Validation & Testing

A rigorous testing plan is essential to confirm that the security controls are correctly enforced and the
detection pipeline is operational.



Test
Case
ID

Control
Tested

Procedure Expected Result Verification Method

VPC-
001

VPC SC
Enforcement

From a VM
outside the
perimeter (e.g., a
local machine or
a VM in a
different project),
attempt to copy a
file to a protected
Cloud Storage
bucket.

Access is denied
with a 403  error.

Check the
cloudaudit.googleapis.com/activity  logs

for a VPC_SERVICE_CONTROLS_VIOLATION
entry.

SCC-
001

SCC Finding
Generation

Intentionally
create a
misconfiguration,
such as setting a
Cloud Storage
bucket to be
publicly
accessible. Wait
5-10 minutes for
the SCC scanner
to run.

A new HIGH
severity finding
(e.g., “Publicly
accessible storage
bucket”) appears in
the SCC dashboard.

Navigate to the SCC Dashboard -> Findings
tab.

CHR-
001

Chronicle
Ingestion

Verify that the
SCC finding from
SCC-001 is
ingested and
visible in the
Chronicle SIEM
console.

The finding is
parsed, normalized
into UDM, and a
corresponding alert
is generated in
Chronicle.

Search in Chronicle for the asset name or the
finding ID.

WAF-
001

Cloud Armor
WAF

Attempt a
common SQL
injection attack
(e.g., /?q=' OR
'1'='1 ) against
the public-facing
application
endpoint
protected by the
Load Balancer.

The request is
blocked by Cloud
Armor, and a 403
response is
returned.

Check the Load Balancer’s Cloud Logging
stream for an entry with
jsonPayload.enforcedSecurityPolicy.name

matching app-waf-policy .

BIN-
001

Binary
Authorization

Attempt to
deploy a
container image
to GKE that has
not been signed

The deployment is
blocked, and the
pod remains in a
Pending  or
ImagePullBackOff

Check the GKE cluster events and the Binary
Authorization policy audit logs.



Test
Case
ID

Control
Tested

Procedure Expected Result Verification Method

by the ci-cd-
signer  attestor.

state with an
admission
controller error.

8. Troubleshooting

This section provides solutions for common issues encountered during the deployment and operation of
the security framework.

Issue Potential Cause Resolution

VPC SC Access
Denied (False
Positive)

The trusted service
account or user is not
included in an Access
Level, or the service is
not listed in the
perimeter.

1. Verify the restricted_services  list is correct. 2. Ensure the
user/SA is in an associated AccessLevel . 3. Check the VPC SC
audit logs for the specific violation reason and adjust the
perimeter or Access Level accordingly.

SCC Findings
Not Appearing
in Chronicle

The Pub/Sub sink
configuration is
incorrect, or the IAM
binding is missing.

1. Verify the SCC Notification Sink filter is not too restrictive. 2.
Confirm the SCC service account has the
roles/pubsub.publisher  role on the target Pub/Sub topic (Step

2.2). 3. Check the Pub/Sub topic’s message count to ensure SCC is
publishing.

Cloud Armor Not
Blocking Traffic

The security policy is
not correctly attached
to the Load Balancer’s
backend service.

1. Use gcloud compute backend-services describe [NAME]  to
confirm the securityPolicy  field is set. 2. Ensure the Load
Balancer is a Global External Load Balancer, as Cloud Armor only
supports these.

Terraform 403
Permission

Denied

The service account
running Terraform lacks
Organization-level
permissions for VPC SC
or SCC.

1. Ensure the SA has roles/accesscontextmanager.policyAdmin
and roles/securitycenter.admin  at the Organization level. 2. If
using a project-level SA, ensure it has been granted the necessary
cross-project roles.

Binary
Authorization
Blocked
Deployment

The container image
was not signed, or the
Attestor key is
incorrect.

1. Verify the image signing process in the CI/CD pipeline. 2. Use
gcloud container binauthz policy get  to confirm the policy is

active and correctly references the Attestor. 3. Ensure the GPG key
ID in the policy matches the key used for signing.

9. Cost Optimization

While security is paramount, optimizing costs ensures the solution is sustainable. The primary cost
drivers are SCC Premium, Chronicle SIEM ingestion, and network egress.



9.1. Security Command Center (SCC) Tier

Premium vs. Standard: SCC Premium is recommended for its advanced features (Event Threat
Detection, Web Security Scanner). However, if budget is a major constraint, the Standard tier
provides basic vulnerability and misconfiguration scanning. Optimization: Start with Premium to
establish a baseline, then evaluate if the Standard tier meets minimum compliance requirements.

9.2. Chronicle SIEM Ingestion Control

Chronicle’s cost is often tied to the volume of data ingested.

Log Filtering at the Source: The most effective optimization is to filter logs before they reach
Chronicle. The SCC export sink (Step 2.2) already filters for HIGH  or CRITICAL  findings.

Cloud Logging Sinks: When configuring Cloud Logging sinks to export to Chronicle, use granular
filters to exclude low-value, high-volume logs (e.g., routine health checks, non-error application
logs).

# Example filter to exclude low-value logs from a sink

logName:"/logs/cloudaudit.googleapis.com" OR (severity>=ERROR AND NOT 

jsonPayload.message:"health check")

Data Retention: Review the default retention policies for Cloud Logging and Chronicle. Reduce
retention for non-critical logs to save storage costs.

9.3. Network and Compute Optimization

VPC SC Network Egress: VPC SC itself has no direct cost, but it can indirectly increase network
egress costs if traffic is forced through a different path (e.g., a proxy VM) to comply with the
perimeter. Monitor VPC Flow Logs for unexpected traffic patterns.

Resource Rightsizing: Continuously monitor the utilization of Compute Engine VMs, Cloud
Functions, and GKE nodes. Use GCP’s Recommender service to identify and apply rightsizing
recommendations to avoid unnecessary compute costs.

10. Security Best Practices

Beyond the core implementation, maintaining a strong security posture requires adherence to ongoing
best practices.

10.1. Principle of Least Privilege (PoLP)

IAM Custom Roles: Avoid using primitive roles (Owner, Editor, Viewer). Instead, create IAM Custom
Roles that grant only the specific permissions required for a task.



Workload Identity: For GKE and Cloud Run, use Workload Identity to bind Kubernetes Service
Accounts to GCP Service Accounts, eliminating the need to manage and distribute keys.

10.2. Data Protection and Key Management

Cloud Key Management Service (KMS): All encryption keys, especially those used for customer
data or sensitive application secrets, must be managed by Cloud KMS. Enforce Customer-Managed
Encryption Keys (CMEK) on services like Cloud Storage and BigQuery.

Secret Manager: Never store application secrets, API keys, or credentials in configuration files or
source code. Use Secret Manager to store and rotate secrets, integrating it with applications via
environment variables or client libraries.

10.3. Continuous Monitoring and Automation

Automated Response: Configure Chronicle SIEM to trigger automated response actions (e.g.,
using Cloud Functions or Cloud Workflows) for high-fidelity alerts. Examples include automatically
disabling a compromised service account or isolating a VM that exhibits malicious behavior.

Security Health Checks: Schedule regular security health checks using tools like gcloud scc
assets list  and integrate them into a daily or weekly report.

10.4. Infrastructure as Code Security

Static Analysis: Integrate static analysis tools (e.g., Checkov, Terrascan) into the CI/CD pipeline to
scan Terraform code for security misconfigurations before deployment. This shifts security left,
preventing insecure infrastructure from ever being provisioned.

State Management: Ensure the Terraform state file is stored securely in a remote backend (e.g.,
Cloud Storage) with versioning and encryption enabled, and access is restricted via IAM and VPC
Service Controls.

Appendix A: Cleanup Instructions

To fully remove the deployed resources and avoid future charges, execute the following commands in
the order listed.

1. Remove Cloud Armor Policy:

gcloud compute security-policies delete $POLICY_NAME --quiet

2. Delete Binary Authorization Attestor:

gcloud container binauthz attestors delete $ATTESTOR_NAME --project=$PROJECT_ID --quiet



3. Delete SCC Notification Sink and Pub/Sub Topic:

gcloud scc notifications delete $SINK_ID --organization=$ORG_ID --quiet

gcloud pubsub topics delete $PUBSUB_TOPIC --quiet

4. Delete VPC Service Perimeter:

gcloud access-context-manager perimeters delete $PERIMETER_NAME --organization=$ORG_ID 

--quiet

5. Delete the GCP Project (Final Step):

gcloud projects delete $PROJECT_ID

Appendix B: References

The content of this guide is based on best practices and official documentation from Google Cloud
Platform.


