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PURPOSE AND OBJECTIVES

« Why nanoservices matter
« Addressing scalability and flexibility in software systems
e Suitability for cloud environments and IoT applications

 Purpose: Define the nanoservice architecture, its
fundamentals of communication, and relevant use cases

 Objectives: differentiate nanoservice architecture from other
architectural styles, analyze relevant communication patterns,
design a real-world nanoservice-based architecture, implement
the system




PURPOSE AND OBJECTIVES

Startup Sub-Sectors In The Growth Phase

Early-Stage Funding By Sub-Sector, 2-Year Moving Averages Indexed. 2014-2015 =
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PURPOSE AND OBJECTIVES

Common Reasons For Startup Failure

0,
2/6 Legal 34% Lack of
Problems \ Product-Market Fit
2% Operations —
Problems

) 22% Marketing

Problems

6% Tech

Problems

16% Finance 18% Teamn

Problems Pt [En

Information from 80+ failed startup interviews we've carried out.
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DEFINITION OF THE NANOSERVICE
ARCHITECTURE

« What is a software architecture
e What is a nanoservice and nanoservice architecture?

 Differences between the nanoservice architecture and
serverless approach




DEFINITION OF THE NANOSERVICE
ARCHITECTURE

Modular

g ——» Microservices —>» Serverless
Monolithic

Monolithic —»
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Evolution of Software Architecture
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BENEFITS AND ISSUES OF THE
NANOSERVICE ARCHITECTURE

Benefits:

Cloud computing

Cost efficiency

Easy scaling

Independent development
Easy deployment
Technology Diversity

Issues:

iIncreased complexity
communication overhead
operational overhead

possible increased infrastructure
Costs

Increased latency in processing
requests

development overhead
testing challenges



COMMUNICATION PATTERNS

 Request/response

e Publish/subscribe (Event-Driven Communication)
 Request-Reply Pattern

e Direct-Call Pattern

« Command Pattern

* Priority Queue Pattern

e Pattern “Saga”

 Pattern “Two-Phase Commit”




NANOSERVICES USE CASES

backend compute (Cloud Guru, Comcast, Coinbase, Fender, Nordstrom,
and Netflix backends)

Internet of Things

data processing and manipulation
real-time analytics

legacy API proxy

scheduled services

bots

hybrids



IMPLEMENTED SYSTEM

Air Monitoring System

B s oo
» AWS infrastructure  ~J o
e Serverless
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IMPLEMENTED SYSTEM

http://air.monitoring.s3-website.eu-central-1.amazonaws.com/

Air Monitoring
Nanoservices-driven system

Temperature Chart for the last 1 year:
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Humidity Chart for the last 1 year:
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Pressure Chart for the last 1 year:
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Recent year humidity measurements
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IMPLEMENTED SYSTEM

Performance overview

Without data aggregation (1-5
days):

With data aggregation (1 year):

{7 measurements?Type=1&Days=1 200 xhr polyfills.ddaf2bd89d{9a 9.1 kB 1695
{7 measurements?Type=28Days=1 200 xhr polyfills.ddaf2bd89d{9a 9.1 kB 168
{7 measurements?Type=3&Days=1 200 xhr polyfills.ddaf2bd89d{9a 9.2 kB 167 s
<y measurements?Type=1&Days=3 200 xhr polyfills.ddat?bd89d{9a 26.2 kB 4465
1 measurements?Type=28&Days=3 200 xhr polyfills.ddaf2bd89d{9a 26.2 kB 438 ¢
{i} measurements?Type=3&Days=3 200 xhr polyfills.ddaf2bd89d{9a 26.6 kB 447 s
{7 measurements?Type=1&Days=5 200 xhr polyfills.ddaf?bd89d{9a 43.5 kB 7135
{7 measurements?Type=28Days=5 200 xhr polyfills.ddaf2bd89d{9a 43.5 kB 7.29s
{7 measurements?Type=3&Days=5 200 xhr polyfills.ddaf2bd89d{9a 43.9 kB 7.22s
{i} measurements?Type=18Days=365 200 xhr polyfills.ddaf2bd89df9a 19.1 kB 282 s
{F measurements?Type=28&Days=365 200 xhr polyfills.ddaf2bd89df9a 19.1 kB 3485
iy measurements?Type=3&Days=365 200 xhr polyfills.ddaf2bd89df9a 19.2 kB 3505

13 of 15



CONCLUSIONS

Key Findings:
« Emphasis on asynchronous communication and event-driven architecture

« Effective patterns: Event-Driven Communication, Command Pattern, Request-
Reply Pattern

« Benefits: independent service operation, autoscaling, unexpected peak loads
Ideal Use Cases:

« 10T applications, real-time data analytics, backend compute, scheduled services
Recommendations:

 Optimize communication patterns to minimize latency and resource overhead

* Investigate advanced orchestration and choreography techniques

« Explore integration with emerging technologies (edge computing, Al-driven
automation)

 Assess long-term cost implications in various cloud environments



QUESTIONS & ANSWERS

Thanks for attention!
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