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The Challenge: Complex Software Systems

Air Pollution

Control of COz emissions of factories, pollution
emitted by cars and toxic gases generated in
farms.

Forest Fire Detection

Monitoring of combustion gases and preemptive
fire conditions to define alert zones.

Wine Quality Enhancing

Monitoring soil moisture and trunk diameter
invineyards to control the amount of sugarin
grapes and grapevine health.

Offspring Care
Control of growing conditions of the offspring in
animal farms to ensure its survival and health.

Sportsmen Care

Vital signs monitoring in high performance
centers and fields.

Structural Health

Manitoring of vibrations and material conditions
in buildings, bridges and historical monuments

phones Detection

Detect iPhone and Android devices and in
general any device which works with Wifi or
Bluetooth interfaces

Access control to restricted areas and detection
of people in non-authorized areas.

Distributed measurement of radiation levels
in nuclear power stations surroundings to
generate leakage alerts.

Electromagnetic Levels

Measurement of the energy radiated
by cell stations and WiFi routers

Traffic Congestion

Monitoring of vehicles and pedestrian
affluence to optimize driving and walking
routes.

Quality of Shipment Conditions

Monitoring of vibrations, strokes, container openings
or cold chain maintenance for insurance purposes.

Water 114%

Study of water suitability in rivers and the
sea for fauna and eligibility for drinkable
use.

Waste Management

Detection of rubbish levels in containers
to optimize the trash collection routes.

Smart Parking

Monitoring of parking spaces availability

Golf Courses

Selective irrigation in dry zones to
reduce the water resources required in

Smart Roads

Warning messages and diversions
according to climate conditions and
unexpected events like accidents or
traffic jams.

Smart Lighting

Intelligent and weather adaptive lighting
in street lights.

li

Getting advices in the point of sale
according to customer habits, preferences,
presence of allergic components for them
or expiring dates.

Noise Urban Maps

Sound monitoring in bar areas and
centric zones in real time.

Water Leakages

Detection of liquid presence outside tanks
and pressure variations along pipes.

Vehicle Auto-diagnosis

Information collection from CanBus to
send real time alarms to emergencies
or provide advice to drivers.

Item Location

Search of individual items in big surfaces
like warehouses or harbours.
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Application

Servers:

e Small

e Easytouse

* Low Cost
 Ubiquitous

* LooselyJoined
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Service Creation
Service Consumption
Service Integration
Data Transformations

Concurrency
Coordination
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Package Management

Registry
Creation

Distribution |
Scalability \




Parallel Happens — Async Programs

Event-loop
e Callbacks

e Promises




Record and Replay
Predictable Containers

* Logging
Time Travel
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Event Streams

T —

= ¢ Event Management
* Event bubbling

* Event Driven Programming
= * Reactive Patterns



Coordination
Vs 2> .

* Orchestration
' * |ntegration
s * Error Handling




Microservices
Route Mgmt.
Token Mgmt.
APl Design




Containers

Container Mgmt.

Docker _ —
Mesos

Kubernetes




Issues
Tracking
History
Notifications
Visualization
Patterns

Collaboration
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Continuous Integration

JS JavaScript

1 Development and Operations teams collaborate
on the source code: Java for application
development, Chef recipes for infrastructure definition,
and Flyway migrations to handle the databases.

CHEF Flvay

waydb.org

Qgit

O git

AW

generates consistent
development environments
from Chef definitions.

\\\f: g I

Jenkins uses Vagrant
and Chef definitions
to generate test
environments.

DevOps practices accelerate the rate of releases 0
by increasing collaboration and reducing friction
between developers and I T operations professionals.
Open source tools help you to define good DevOps
strategies and implement continuous deployment

for projects of any size.

RUN
DECK

Operations uses Rundeck to
manage all environments. Rundeck
can also interface with Jenkins to
create self-service infrastructure
provisioning for developers
to use.

3 Jenkins uses the source code to
drive integration and deployment
automations.

Cloud
- Providers

docker = :tm:

—Servers—
6 Docker encapsulates the

full stack that applications
need, making them portable
across providers.

5 Using Packer to generate
images automatically, Jenkins

can deploy the full stack to
multiple cloud providers
or local hardware.




Continuous Integration




Continuous Integration

Pull Requests
Branch Select
Notification
Testing
Containers
Deployment




Big Data

Volume

Variety

Velocity
Transformations




Commodity Hardware

Low Cost
~ * Easyto use
~ + Runs Node

* Many choices A/\\(‘”




Security

ldentify
Protect
Detect
Respond
Recover







Open Source, Scalable, Large Adoption
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Some of the numbers

@ 349,392
E 415,540,329

1,662,161,317
6,140,641,245







Complex Software System Cycle

system



Step 1: Understand the problem deeply




Step 2: Architect System




Step 3: Build System
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Step 5: Demo System




Step 6: Learn




Step /: lterate
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