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@ HEINSOHN Heinsohn Business Units’ strategy are aligned with
pusinEss Tecanotosy Cloud Computing demands and principles.

Products SaaS BPO

Business Units (on premise) Products Process Outsouring

Pensiones )
Outsourcing —

Credito y Libranza Heinsohn MAPEO

Financial Services : !
Portafolios de Inversion

Human Resources &

Payroll Heinsohn Nomina Outsourcing —
Gestion Humana Heinsohn HGS
Engineering Services Servicios de Tl Operacion
Orientados a cloud / On.-Premise Tecnoldgica

SAP Business One

Enterprise Solutions - |
On-Premise / Cloud

ERPS
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Universidad de MOTIVATION: HEINSOHN BUSINESS MODEL WITH
los Andes CLOUD COMPUTING PRINCIPLES

HEINSOHN Heinsohn Business Units’ strategy are aligned with
Cloud Computing demands and principles.

Cost model optimization:
Business Units

Financial Services
Human Resources &
Payroll
Engineering Services

Enterprise Solutions -

Infrastructure and Operational costs

On-demand usage of resources
Both internal and third party IT

Commercial Viability, with no up-front investments
Access to New Markets and provide New Services

Reach higher availability, reliability and performance
standards

Support Business Scalability

ERPS
Universidad de CONTEXT:; CLOUD COMPUTING RESEARCH AND
los Andes DEVELOPMENT PROJECT
Objective:

Research and development for cloud computing technologies and methodology,
focused on Heinsohn Financial Services products.

COLCIENCIAS £ @ HEINSOHN
Software Architecture Deployment Software Components
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Technology and Tools Cloud Platform Selection ciche Infrastructure costing
Selection and Evaluation (HW, Networking, ...)
Dev/Ops Standards D : : ;
eployment Standards Batch process Operational Costin
Definition B2y i I b I e
Auto-Provisioning and Data Storage,

Scalability (and others)
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Simulador dependiendo de lo que Simulador dependiendo del valor Simulader dependiendo del monto Simulader dependiendo del
puedo pagar al mes del inmueble que quiero que quiero prestar beneficio del Gobierno

Tasa CPT Sin Beneficio: 12,25%

Valor Cuota: 714.568

The application is designed to

Support the bUSIHESS process PROYECCION CON TASA SUBSIDIADA PROYECCION CON TASA POLITICA
- - [[cuotas [ Valor Cuote [ Saldo Restante |
of generatlng and querying the 1 615.100 69.772.119 1 714.568 £9.816.840
2 615.100 69.542.978 2 714.563 69.632.289
payment plans for loans of 3 615,100 69.312.569 3 714,568 69,446,337
money de"vered by an 4 615.100 69.080.886 4 714.568 69.258.973
. . . 5 515,100 53.847.921 5 714.568 69.070.187
institution to its customers. 6 615,100 68.613.667 6 714.568 68.879.968
7 615.100 68.378.117 7 714.568 68.688.305
E 615.100 53.141.265 3 714.568 68.495.187
5 615.100 67.903.102 9 714.563 63.300.602

Universidad de
los Andes CASE STUDY

A Software as a Service (SaaS)

application.

Business case study:

Several tenants using the application.

Hundreds of employees per tenant
accessing the application to generate
payment plans.

A payment plan can take 5 seconds to
be generated.
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8 Simulador Plan de Pagos + Croor

Tipo Dosumanta

co
Linga de Credite
Parlil da Aissgo
Tiga 1

Dias de Gracia

Taan (%)

S, — Generate a payment plan

S, — Get a payment plan

B Gonerar Plan de Pagos

PROTOTYPE AND BUSINESS REQUIREMENTS

QCancel | Q Busoar por Cédula QL Buscar por ID || G, Planes do Pagos

Numero Documento
Monto

Plazo (Messs)

. 12 .

Fecha de Cucta &1

Valor A Girnr

Maximum
Response Time

Average
Response Time

Requests per
Minute
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id
tenant_id
name
algorithm_id

interest_rate
user_id
created_at

updated_at

id
name
created_at

updated_at

Valores: /
1 - Francés

2 — Aleméan

3 — Americano

4 — Italiano

DATABASE MODEL WITH MULTITENANCY

PaymentPlan

id id

tenant_id tenant_id
credit_line_id payment_plan_id
identification payment_number

identification_type

payment_total -
m34

principal payment_interest
number_of_payments payment_amortizatio
interest_rate pending_balance
user_id total_paid

created_at created_at

updated_at updated_at

id

tenant_id i

email company_name
password user_id

name created_at
created_at updated_at
updated_at
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m31

m30

m29

m33

m32

m34

m35

Este es el valor a pagar por capital.
mj.villamizar24, 04/06/2014

Este es el valor a pagar por intereses.
mj.villamizar24, 04/06/2014

Este es el valor total a pagar.
mj.villamizar24, 04/06/2014

Este es el valor pendiente de pago DESPUES de realizar este pago.
mj.villamizar24, 04/06/2014

Este es el valor total pagado del préstamo DESPUES de realizar este pago.
mj.villamizar24, 04/06/2014

Este es el niUmero de pago. Empieza en 0 y termina en el nimero de pagos del plan de pagos.
mj.villamizar24, 04/06/2014

Este es el valor prestado.
mj.villamizar24, 04/06/2014
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Adopting Microservices at Netflix: Lessons for

b NETFLIX

TONY MAURO

Scaling Microservices at Gilt with Scala, Docker and AWS GILT

oy Daniel Bryant on Apr 26, 2015| | 1 | Discuss

From a Monolith to Microservices + REST: the Evolution of .
LinkedIn's Service Architecture hnkedm

by Steven Ihde,Karan Parikh on Mar 29, 2015|  Discuss

Building Products at SoundCloud—-Part IlI: —

Microservices in Scala and Finagle -
By Bhil Calgado SOUNDCLOUD

Microservices and SOA

by Mark Little on Mar 23, 2014 | - 10  Discuss

Universidad de g |NGLE CODEBASE APPLICATION - DEVELOPMENT
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Monolithic codebase — Dev Team

Web Relationa
Application Database

Internet

A single codebase to expose both services from a web app through REST
which are consumed by the browser.
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Front-end
MVC App

Internet

SINGLE CODEBASE APPLICATION - DEPLOYMENT

Load
Balancer

'|x H Serier 1

Monolithic codebase — Dev Team

Web

v Relational
Database
Web
Server X

Generally both services are develop and tested by a team. Then, they are
deployed, scaled, operated and upgraded by another team.
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Gateway codebase

Internet

Web
Application

MICROSERVICE ARQUITECTURE - DEVELOPMENT

Devops Team 3 /

Microservice pS1 codebase
Devops Team 1

Web
Application

SN

Microservice puS2 codebase
Devops Team 2

Web Relational
Application Database

Each service (S1 and S2) is developed using independent codebases by

different teams. Each small service (microservice) expose their services

through REST to one or more gateways, who expose their services to end
users (web apps, mobile apps, public APls, etc.).
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Microservice puS1 codebase

Gateway codebase
Devops Team3

Load

Balancer

Web
: ServerY :

Microservice uS2 codebase
Devops Team 2

Load
Balancer

3
&5

Internet

Web
Server 1

Users

Load Relational
Balancer Database

Gateways and microservices can be developed, tested, deployed, scaled,
operated and upgraded independently by different teams (DevOps).

Universidad de _
los Andes IMPLEMENTATION — SINGLE CODEBASE

Monolithic codebase — Dev Team

Browser | [ ' PostgreSQL
Angular.js @ [
Application +—
—
{ ) b 4

| c4.2xlarge Instance  m3.medium Instance

Internet
&) Netty Web Server PostgreSaL
L] Play Application
S ain Availability Zc

-._I- b 2 . = = i e s~ T

Users p

i S

NGULARIS playp =

g o Gl i —

The back-end web application was developed using Play. The front-end
web application was developed in AngularJS.
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(" Microservice iS1 codebase
| Devops Team 1

' Gateway codebase | |
Devops Team 3 o 0
ch.xlarge Instance

|
Browser | MNetty Web Server
Fee \ Flay Application
gular jo |
Application @ +— |
S— % = : R e g
| : 1
m3.medium Instance |
8.8 Internet o s Microservice uS2 codebase
~ Play Application Devops Team 2
Ly
!g . - ‘_ﬁ
' G m3.medium Instance m3.medium Instance

| Netty Web Server PostgresaL
| FPlay Apgplication

The gateways and two micro services were developed using Play. The
front-end web application was developed in AngularJS.
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Average Response Time (ms)
s 312967
A0 2837

500 28533 210,00

51 52

90% Line Response Time {ms)
4034
. 088

B Manalithic

00 35433 37533

51

The deployments of both architectures supported the business
requirements.
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. Cost per Quantity per Cost per
Service Hour (USD) Month Month (USD)
Sinale Web application. 1 EC2 instance
g c4.2xlarge. $0.464 720 $334.08
Codebase Web application. 1 RDS instance
db.m3.medium with Single-AZ. $0.090 720 564.80
Total cost per month $398.88
. Cost per Quantity per Cost per
Service Hour (USD) Month Month (USD)
Microservice uS,;. 1 EC2 instance $0.232 720 $167.04
cd.xlarge.
Microservice pS;. 1 RDS instance
Microservice |db.m3.medium with Single-AZ. $0.090 720 564.80
) Microservice uS,. 1 RDS instance
Architecture | m3.medium. $0.067 720 $48.24
Gateway. 1 Instance m3.medium. $0.067 720 $48.24
Total cost per month $328.32

In the case study with the microservice architecture the company may
reduce infrastructure costs by 17%.
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Small units of reuse

Lower complexity per developer

Grow development independently
Scale independently

Independent DB

Heterogeneous technologies
Better availability/failure tolerance

Continuous delivery strategies

MICROSERVICES — PROS AND CON

Complexity of distributed systems

Learning curve
Network overhead

Distributed data/transactions
Business culture adoption
Service management/versioning
Automation and monitoring

Distributed testing

24/06/2015
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Larger performance tests with auto scaling
mechanisms.

Wider analysis of costs related to develop
applications using microservices.

Tests with tools to automate the
deployment of microservices/gateways
(Docker, Amazon EC2 Container Service,
and AWS Lambda).

Tests to evaluate other concerns such as
failures tolerance, distributed transactions,
heterogeneous data, service versioning
and microservice granularity.

Analysis of how to apply/adopt solutions
already implemented in SOA/ESB to
microservice environments.
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Deploying Scalable Web Applications in the Cloud using
the Microservice Architecture Pattern
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