Quarterly Engineering Report - Q4 2025

Executive Summary

This report covers the

critical milestones

achieved during Q4 2025. Our team delivered *significant improvements* across
all product lines, with a focus on

performance optimization

and

system reliability

1. Project Metrics Overview

Metric Q32025 Q42025 Change
Uptime 99.2% 99.8% +0.6%
Response Time (ms) 245 128 -47.8%
Active Users 12,500 18,300 @ +46.4%
Bug Reports 87 34 -60.9%
Test Coverage 72% 91% +19%

Performance Breakdown by Service
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Service

Auth API

Notification

Data Pipeline

Search Engine

Latency P50

12ms

230ms

45ms

8ms

Latency P99
45ms
890ms
210ms

32ms

Error Rate

0.01%

0.12%

0.03%

0.00%

2. Architecture Changes

2.1 Microservice Migration

We completed the migration from monolith to microservices:

¢ Auth Service: Handles authentication and authorization
¢ User Service: Manages user profiles and preferences
¢ Data Service: Processes and stores application data

¢ Notification Service: Manages email, SMS, and push notifications
¢ Analytics Service: Real-time event processing and reporting

2.2 Infrastructure Updates

1. Migrated to Kubernetes 1.28
2. Implemented service mesh with Istio
3. Deployed distributed tracing with OpenTelemetry
4. Set up automated canary deployments
1. Blue-green deployment for critical services
2. Rolling updates for non-critical services

2.3 Database Architecture

-- New sharding strategy for user data
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CREATE TABLE users_shard 0 (
id Bl G NT PRI MARY KEY,
user name VARCHAR(255) NOT NULL,
emai | VARCHAR( 255) UNI QUE,
created_at TI MESTAMP DEFAULT NOW),
shard_key | NT GENERATED ALWAYS AS (id % 16) STORED

)

-- Index optimnzation
CREATE | NDEX i dx_users_email ON users_shard O(enail);
CREATE | NDEX i dx_users_created ON users_shard_O(created_at DESC);

3. Code Quality Improvements

3.1 Rust Backend Refactoring

use std::sync:: Arc;
use tokio::sync:: RwLock;

#[ deri ve(d one)]

pub struct AppState {
db: Arc<RwLock<Dat abasePool >>,
cache: Arc<RwLock<CachelLayer >>,
config: Arc<AppConfig>,

i mpl AppState {
pub async fn new(config: AppConfig) -> anyhow : Resul t <Sel f> {
| et db = Dat abasePool :: connect (&confi g. dat abase_url). awai t ?;
| et cache = Cachelayer:: newm &confi g. cache_url). await ?;
Ok(Sel f {
db: Arc::new( Rwiock::new(db)),
cache: Arc::new RwLock: : new( cache)),
config: Arc::newconfig),
})

3.2 Python Data Pipeline
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from dat acl asses i nport dat acl ass
fromtyping inmport List, Optiona
i mport asyncio

@lat acl ass

cl ass Pipel i neConfi g:
batch_size: int = 1000
max_retries: int = 3
ti meout seconds: float = 30.0

async def process_batch(itens: List[dict],

results = {"processed": 0, "failed": O,

for itemin itens:
try:
awai t transform and_| oad(iten)
resul ts["processed"] +=1
except Exception as e:
results["failed'] +=1
return results

4. Team Accomplishments

Engineering Team

config: PipelineConfig)

"ski pped": 0}

-> dict:

¢ Alice Chen: Led the Kubernetes migration, reducing deployment time by 75%
¢ Bob Martinez: Implemented distributed caching, improving response times by

48%

¢ Charlie Kim: Redesigned the data pipeline, handling 3x more throughput
¢ Diana Patel: Built the new monitoring dashboard with real-time alerting

Key Deliverables

1. Zero-downtime deployment pipeline

2. Automated security scanning in CI/CD

3. Real-time anomaly detection system

4. Self-healing infrastructure with auto-scaling
5. Comprehensive APl documentation portal
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5. Challenges and Lessons Learned

The migration presented several challenges:

¢ Memory leaks in the connection pooling layer required careful profiling
with valgrind and heaptrack

¢ Race conditions in the distributed lock mechanism needed thorough testing
with chaos engineering

¢ Schema migrations across 16 database shards required careful coordination

Risk Mitigation Strategies

Risk Probability Impact Mitigation

Data loss during migration Low Critical Multi-region backups
Service degradation Medium High Circuit breakers
Security vulnerability Low Critical Automated scanning
Team burnout Medium Medium Sprint planning

6. Next Quarter Goals

Q1 2026 Priorities

[ ] Complete GraphQL API migration

[ ] Implement end-to-end encryption

[ ] Launch self-service analytics portal

[ ] Achieve 99.95% uptime SLA

[ ] Reduce P99 latency below 200ms for all services

Budget Allocation
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Category Budget Spent Remaining
Infrastructure $120,000 $98,500 $21,500
Tooling $45,000 = $38,200 $6,800
Training $20,000 = $12,000 $8,000

Contingency $15,000 @ $3,200 @ $11,800
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