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APIfication
generate APIs for diverse solutions

to streamline their usage and orchestration 

beyond runtime:

Systematic Selection of Solutions
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Simplify	Orchestration	of	Deployment	Executables

Plans	integrate	different
kinds	of	executables and	APIs
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Deployment	Executables
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Agile	&	DevOps:	Constant	Change	and	Evolution
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Custom	glue	code

Deployment	Plan
(Terraform)

TOSCA,	BPEL,
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Maintaining	and	(re-)writing	glue	code
n is	costly
n is	time-consuming
n is	error-prone
n requires	lots	of	expertise
n …
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Agile	&	DevOps:	Constant	Change	and	Evolution

Deployment	Plan
(Python)

Deployment	Plan
(Terraform)

Deployment	Plan
(TOSCA/BPEL)

requires
Terraformmodule	APIs

requires
SOAP/WSDL	APIs

requires
RESTful APIs

APIfication (abstraction	in both	directions)

• Dynamically	generate	APIs	based	on	generic	(and	generated)	API	spec
…	because	there	is	not	the	optimal	API	for	all	cases

• Generated	APIs	are	self-contained	à no	(heavy)	centralized	middleware

• Orchestration	technique	completely	decoupled from	underlying	technologies

• Enables seamless change	and	evolution

Fog

Amazon	
EC2

Docker

PHP

Chef

MySQL MySQL	
Cluster

Juju



7©	Johannes	Wettinger,	IAAS

PALMA	Example

MySQL	
Cook-
book

SOAP	API

Deployment	Planlet
(BPEL	Fragment)

Chef	
Invoker

W
AR

	Im
pl
.A

rt
ifa
ct



8©	Johannes	Wettinger,	IAAS

CSAR

TOSCA	Example

MySQL
Node	Type

install

…
L

MySQL	
Cook-
book

SOAP	API

Deployment	Plan
(BPEL)

Chef	
Invoker

W
AR

	Im
pl
.A

rt
ifa
ct



11©	Johannes	Wettinger,	IAAS

any2api		– APIfication Framework														www.any2api.io
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any2api		– Example
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APIfication beyond	Deployment	Automation

n E-science

n Microservices
n Implement	functionality	as	“executable”

n Codebase	doesn’t	contain	API	code

n Generate	APIs
n Type	of	API	is	not	fixed

n Wrap	existing	API	endpoints

n …
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Beyond	Runtime	Integration:

How	to	systematically	select	solutions?
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Diverse	Application	Environments	&	Topologies

Typically,	there’s	not	only	a	single	topology	per	application.

Different	sets	of	solutions	for	diverse	environments:
Build,	test,	production,	...
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Application	Environments	as	Key	Building	Blocks	of	CDPs

Monolith	/	
Microservice

Monolith	/	
Microservice

Continuous	Delivery	Pipeline	(CDP)

…							Build																																				Test																																Production						…

Build	&	Test	Environment

Test	Plan

Prod.	Environment

Deploy.	Plan

Continuous	Delivery	Pipeline	(CDP)

…							Build																																				Test																																Production						…

Build	Environment

Build	Plan

Test	Environment

Test	Plan

Prod.	Environment

Deploy.	Plan

Build	Plan
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Application	Environments

You need to select and combine diverse	solutions
to build application environments.
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Test Topology

Back-end	
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Linked	Solutions: Requirements	&	Capabilities

requires

? Req:	MySQL	version	5	or	better

requires

? Req:	PHP	version	5	or	better

Solution:	Apache
Chef	cookbook

Solution:	MySQL
Juju	charm

Solution:	PHP/Apache
Docker	container

Solution:	Google
App	Engine	PHP	API

✔ Capability:	PHP	version	5

? Req:	Apache	Chef	cookbook

✔ Capability:	MySQL	version	5

Solution:	Ceph
Juju	charm

requires

✔ Capability:	Ubuntu	Linux	14.04requires
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Resolve	requirements

n “Optimal”	solutions	for	requirements
depend	on	constraints	 of	environment …

n On	a	developer’s	machine:	“lightweight”	&	minimal	setup
n E.g.,	whole	application	stack	in	a	single,	compact	virtual	machine

n In	production:	high	availability	&	elasticity
n E.g.,	scalable	cluster	of	virtual	servers	(e.g.,	in	the	Cloud)
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Label	Taxonomies	(classification	of	solutions)
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Label	Taxonomies	(classification	of	solutions)

Binding

Provider … Region
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App	
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…
…

…
…

…
GermanyUSA

…

…

…
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Label	Taxonomies	(classification	of	solutions)

Mode
of	Use

API CLI
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Label	Taxonomies	(classification	of	solutions)

Usage
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Level
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Label	Taxonomies	(classification	of	solutions)

n Type / Middleware / Runtime / Java
n Type / Infrastructure / Operating System / Linux / Ubuntu

n Binding / Provider / Amazon / EC2
n Binding / Region / EU / Germany

n Mode / Executable / Image / Docker Image
n Mode / API / Endpoint

n Style / Virtualization Level / Operating System

n …
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Chef	Supermarket,
Docker Hub,	…

DevOpsBase
Data

Structured	Data	
Repositories

(JSON,	XML,	YAML)

GatherBase Framework

Chef	Dis-
coverer
Chef	Dis-
coverer
ChefDis-
coverer

Git
Retriever

Git
Retriever

Git
Retriever

Chef	
Handler
Chef	

Handler
Chef

Handler

Experts	
Knowledge
(Dev,	Ops,	…)

DevOpsBase
Deliver

Feedback:	Refinement

…

Common	Domain	Model,
Versioning,
Collaboration

DevOpsBase
Browser

Winery Open-
TOSCA

Continuous	Delivery	
of	Knowledge	Base

…



54

Johannes Wettinger

E-mail: wettinger@iaas.uni-stuttgart.de

Web: http://iaas.jowettinger.de


