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Who am I ?

Antonio Gámez Díaz

Soft. Eng. MSc. Predoctoral researcher

> Applied Software Engineering (ISA) Research Group

> Universidad de Sevilla

> Docker Campus & Auth0 Ambassador

>> mailto: agamez2@us.es

>> href: personal.us.es/agamez2

https://www.docker.com/docker-community
mailto:agamez2@us.es
http://personal.us.es/agamez2
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Where am I from?

Where do I come from? | Where am I from?
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Seville

Where do I come from? | Seville
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University of Seville

72.782 students
● 67 bachelor degrees
● 91 master degrees
● 99 PhD programs

4.177 teaching staff

513 years of history

Where do I come from? | University of Seville
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High Technical School of Computer Engineering

Where do I come from? | ETSII

725 new students annually
● 5 bachelor degrees
● 3 master degrees
● 1 PhD program

294 teaching staff

33 years of history

http://progress_bar_id
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ISA Research Group

Where do I come from? | ISA Research Group

● + 200 publications
● + 8200 citations
● 3 international patents
● + 16 software tools
● 5 european research projects
● + 10 national projects
● 5 research networks
● + 35 ICT contracts
● 2 spin-offs

22 members
● 18 senior research staff
● 4 predoctoral researchers
● 8 research assistants

http://progress_bar_id
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ISA members

Where do I come from? | ISA members
18 senior researchers 
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ISA members

Where am I from? | ISA members

8 research assistants 
and 24 former ones

Predoctoral 
researchers team!

now working for Amazon, as CTOs and other 
important positions in national companies.

and many international 
co-advised PhD students
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ISA research areas
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ISA Research areas
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ISA tools

Where do I come from? | ISA tools
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ISA Tools - PPINOT

Where do I come from? | PPINOT
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ISA Tools - EXEMPLAR

Where do I come from? | EXEMPLAR
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ISA Tools - SMARTEST

Where do I come from? | SMARTEST
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ISA Tools - FOM

Where do I come from? | FOM
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Evolution of software architectures

What is my research focus? | Evolution of software arch.
Illustration by Kanban Solutions 

https://dzone.com/articles/what-are-microservices-actually
http://progress_bar_id
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Evolution of software architectures

90’s

What is my research focus? | Evolution of software arch.
Illustration by Kanban Solutions 

https://dzone.com/articles/what-are-microservices-actually
http://progress_bar_id
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Evolution of software architectures

90’s 00’s

What is my research focus? | Evolution of software arch.
Illustration by Kanban Solutions 

https://dzone.com/articles/what-are-microservices-actually
http://progress_bar_id
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Evolution of software architectures

90’s 00’s 10’s

What is my research focus? | Evolution of software arch.
Illustration by Kanban Solutions 

https://dzone.com/articles/what-are-microservices-actually
http://progress_bar_id
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Software delivery evolution

Software

What is my research focus? | Software delivery evolution
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Software delivery evolution

What is my research focus? | Software delivery evolution

Software as a Service

http://progress_bar_id
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Software delivery evolution

What is my research focus? | Software delivery evolution

µS
µS

µS

µS

µS

3rd party 
company

3rd party 
company

API API
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SLAs in APIs

What is my research focus? | SLAs in APIs Illustration by FullContact

Advanced SLAs

https://www.fullcontact.com/developer/pricing/
http://progress_bar_id
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^^^^^^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^^^^^^

SLAs in APIs

What is my research focus? | SLAs in APIs

https://www.fullcontact.com/developer/pricing/
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^^^^^^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^^^^^^

Plan
  - Name: “free”
  - Cost: USD 0.00
  - Periodicity: 1 month

Plan
  - Name: “starter”
  - Cost: USD 99.00
  - Periodicity: 1 month

SLAs in APIs

What is my research focus? | SLAs in APIs

https://www.fullcontact.com/developer/pricing/
http://progress_bar_id
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^^^^^^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^^^^^^

Quota
  - Amount: 250
  - Over: “requests”
  - Periodicity: 1 month

SLAs in APIs

What is my research focus? | SLAs in APIs

https://www.fullcontact.com/developer/pricing/
http://progress_bar_id
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^^^^^^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^^^^^^

Rate
  - Amount: 60
  - Over: “requests”
  - Periodicity: 1 minute

Rate
  - Amount: 300
  - Over: “requests”
  - Periodicity: 1 minute

SLAs in APIs

What is my research focus? | SLAs in APIs

https://www.fullcontact.com/developer/pricing/
http://progress_bar_id
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^^^^^^^^^^^^^^^^^^^^ ^^^^^^^^^^^^^^^^^^^^
Quota
  - Amount: 25
  - Over: “cards”
  - Periodicity: 1 month
  - Overage: 1 month
      - Cost: USD 0.15
      - Periodicity: 1 card

SLAs in APIs

What is my research focus? | SLAs in APIs

https://www.fullcontact.com/developer/pricing/
http://progress_bar_id


32

Agenda

What is my research focus?

What am I currently doing?

Why am I in Lugano?

Where do I come from?

http://progress_bar_id


33

Research challenges - D1

What am I currently doing? | D1

D1: Establishing a sufficiently expressive specification for 
the description of RESTful microservices regulated by 
advanced SLAs

Microservice

API SLAsSLAsSLAs

Service 
properties

Pricing 
models

http://progress_bar_id


34What am I currently doing? | D1

Research challenges - D1

● A systematic analysis of 69 APIs in the industry from two 
API data sources:

ProgrammableWeb: largest API directory.

+ 137 K APIs in  477 categories.

Mashape: largest API marketplace.

+ 7.5K APIs in  18 categories.

● Generating an open dataset of 40 attributes distributed in 
7 areas.

http://progress_bar_id
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Research challenges - D1

What am I currently doing? | D1

github.com/isa-group/SLA4OAI-Specification

http://github.cohm/isa-group/SLA4OAI-Specification
http://progress_bar_id
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Research challenges - D2

What am I currently doing? | D2

D2: Develop a catalog of SLA analysis and management 
operations to support the governance of microservice 
architectures.

Illustration by pivotlog

SLA 
operations

http://pivotlog.net/user-interface-beginers-guide/
http://progress_bar_id
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Research challenges - D2

What am I currently doing? | D2

But… how can we make decisions without 
having the full picture?

Comprehensive 
RESTful API modeling

http://progress_bar_id
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Research challenges - D3

What am I currently doing? | D3

D3: Implement a SLAs management ecosystem to 
support the government of RESTful microservices

API 
Gateway

SLAsSLAsSLAs

SLA 
management

ecosystem

http://progress_bar_id
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Research challenges - D3

What am I currently doing? | D3

gateway.oai.governify.io

http://gateway.oai.governify.io
http://progress_bar_id
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Research challenges - D4

What am I currently doing? | D4

D4: Consolidation of the Governify platform to validate 
the proposal in industrial environments.

GOVERNIFY

http://progress_bar_id
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My research stay in Lugano

Why am I in Lugano? | RESTalk

1. What is the best API usage plan given a 
conversation?

2. How many instances of conversations can I 
invoke until I reach the quota?

3. How much time should I wait to not to exceed 
rates?

4. How to set limitations to my clients if I depends 
on 3rd party APIs ?

¿

http://progress_bar_id
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My research stay in Lugano

Why am I in Lugano? | RESTalk

RESTalk

http://progress_bar_id


44

My research stay in Lugano

Why am I in Lugano? | RESTalk
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My research stay in Lugano

Why am I in Lugano? | RESTalk
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SLA-driven governance for RESTful systems

Thank you
Questions?

Antonio Gámez Díaz
ISA Research Group

Depto. Lenguajes y Sistemas Informáticos

ETSII, Universidad de Sevilla, España

ɉ  >> agamez2@us.es
Ɍ  >> personal.us.es/agamez2

mailto:agamez2@us.es
http://personal.us.es/agamez2/
http://progress_bar_id
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Extra slides

Results of the ICSOC study

OAI in a nutshell

Governify in a nutshell
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Results: conclusions

Extra slides | ICSOC

Most APIs offer a tiered plan with or without 
overage.

RQ-01 What are the most common business models?

mashape
programmableWeb

http://progress_bar_id
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Results: conclusions

Extra slides | ICSOC

How are the plans in terms of the 
characteristics they have?

Most APIs define between 2-4 plans, with a 
monthly billing cycle.

... ...

RQ-02 

mashape
programmableWeb

http://progress_bar_id
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Results: conclusions

Extra slides | ICSOC

Which regulations do the providers state over 
the RESTful APIs?

Most API providers apply limitations in 
somehow:

- Type of limitations:

RQ-03 

mashape
programmableWeb

- Free tier: restricting the 
allowed operations.

- Paid plans: both quotas and 
rates definition.

http://progress_bar_id
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Results: conclusions

Extra slides | ICSOC

Which regulations do the providers state over 
the RESTful APIs?

Most API providers apply limitations in 
somehow:

RQ-03 

mashape
programmableWeb

- Limitations are usually scoped 
over the number of requests.

http://progress_bar_id
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Results: conclusions

Extra slides | ICSOC

Which regulations do the providers state over 
the RESTful APIs?

Most API providers apply limitations in 
somehow:

RQ-03 

mashape
programmableWeb

- Periodicity intervals:

- Quotas: monthly

- Rates: secondly.

http://progress_bar_id
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Results: conclusions

Extra slides | ICSOC

Is there any difference between the APIs 
selected from a marketplace and the ones 
selected from a general directory?

Extra 

API plans from general directories have a 
higher level of expressivity.

mashape
programmableWeb

- For instance:
- Rates definition.
- Combined  business models.
- Mixing periodicity for limitations.
- Fine-grained limitations and billing.

http://progress_bar_id
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Final remarks

Extra slides | ICSOC

What did we do?

● We have systematically studied, in an open dataset, 40 
attributes in 3 main areas in 69 real-world APIs from the 
2 main API sources.

What did we find?

● There exists a wider expressivity in the plans when the 
API is not explicitly regulated by API marketplaces.

● The results can also be useful for practitioners who have 
to design a new API plan.

http://progress_bar_id
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Future work

Extra slides | ICSOC

What do we plan to do?

● Identify a correlation between the plan offered and the 
types of limitations.

● Extend the analysis and enlarge the open dataset.

Identify a specific set of requirements to 
define a formal model to describe API 

non-functional aspects

http://progress_bar_id
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Extra slides

Results of the ICSOC study

OAI in a nutshell

Governify in a nutshell

http://progress_bar_id


57

OAI in a nutshell

Extra slides | OAI
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OAI in a nutshell

Extra slides | ICSOC
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OAI in a nutshell

Extra slides | ICSOC
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Extra slides

Results of the ICSOC study

OAI in a nutshell

Governify in a nutshell

http://progress_bar_id


governify.io

Extra slides | Governify

http://progress_bar_id


● Response time (TRS)
● Resolution time (TRL)
● User time (PU)

● SCO_TRS
% Tickets closed in time vs 
total tickets.

Extra slides | Governify

http://progress_bar_id
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ISA Tools - DESIGNER

Extra slides | Governify

http://progress_bar_id


registry

designer

dashboard

gateway

connector

rconnectorservices

governify.io

portal

rconnect
orlogs

connectorconnector

connectorconnectorcomputers

BUY

Free

0€

BUY

Pro

10€

BUY

Gold

1000

SLASLASLA

reporterreporterreporter

Extra slides | Governify
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ISA Research Group
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