The Compatible One Application and
Platform Service! (COAPS) API

specification
Version 1.5.3

Telecom SudParis, Computer Science Department
15/05/13

TELECOM
SudParis

e 4 |

' COAPs is proposed to replace *-PaasS.

Compatible One Application and Platform Service (COAPS) APl is licensed under a Creative_Commons

Attribution 3.0 Unported License



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/

Table of contents

1
2
3

4

N NN O U»n

[ a1 oo [0 4 e Yo NP TPSPPRPPRN 4
OVEIrVIEW ON The COAPS AP ..ottt ettt e ettt e s st e s st e e e snta e e e ssnbeeeesntaeeesnsaeeesnnsneeesan 4
The ENVIrONMENT RESOUICE ...eiiuiiiiiitiitieeeiee et siteesieeesteesteessaee s sbeessteeesateessbeeessbeesseesnseessnseeensnes 5
3.1 ENVIrONMENt MaNIfeST...coiiiiiiiiececee et e e e sreeenaes 5
3.2 V1o Tl [T Ao [T ol T 1 4 o] o FS PRI 5
33 Environment management Methods ..ot 7
3.3.1 Creating ENVIrONMENT ..o e e e e e e e e e e e e e e e s e s e e eaees 7
3.3.2 Updating ENVIFONMENT .....eviiiiiiiieccciieeeeeee et e st e e e e e e sae e e e sabee e s snreeessnneeas 8
3.3.3 Destroying ENVIFONMENT.....cooiiiiiiieeeeeeeee e 8
334 [T oo [T Y= = VAT o] oY o =T o} SRR PSPR 8
3.3.5 DesCribing ENVIFONMENT .....oiiiiiiiie ettt ettt e et e e tre e e e e are e e e e atee e e enreeesenreeas 9
3.36 Getting INfOrMatioN......cii i e 9
3.3.7 Getting Deployed APPliCatioNS......ccociuiiii i 9
34 ENVIroNmMeNnt repreSeNTatioN ... ... .. e i anaaaaa, 9
34.1 Representation of an ENVIFONMENT .........cuiiiiiiiiiei et 9
3.4.2 Representation of a list of ENVIronNmMents........cccceieeiieiiiiiiee e 10
The Application Manager RESOUICTE ....uiiiiiuiieeieiiieeceiieee e ettt ee s ettt e e e seteeeeessteeeesssteeesssseeeessaseeeeesnes 10
4.1 ApPlication MANIfEST c..eiiiiiiee et e e e a e e e araeeeas 10
4.2 FiNoTo][orTaToT oI [=TY ol o] d o] HES PP 11
4.3 Application management MELhOAS.........cooiciiiiieiiiii e 12
43.1 Creating APPHCAtION ....eii i e e e e e 12
4.3.2 U1 Yo L a T oY= o] o] [Tor= 4 (o) o VAN SRS 13
433 [ TaTo [T =d Yo o] [ ToF: 1 o o F-3 N PSPPSR 14
43.4 Y =TT =g Y T o] o1 4 (o ISR 14
435 ] o) oo Y=Y o] o] [ Tot- | 4 o o NP RPN 14
4.3.6 I T a1 Y=Y o] o] [ Tor= 4 o o USRS 15
4.3.7 Describing APPliCAtioN........eiiiiiiiee e 15
4.3.8 Destroying APPHCAtION .......oii e et e et e e e e e arae e e e nreeas 15
4.3.9 Destroying APPlICAtiONS......uiiiiiiie it s 16
4.3.10 Deploying APPlICAtioN .......ceeiieiiiee e e 16
4.3.11  Undeploying APPlICAtION ...ceii ittt s 17
4.4 Application repreSENTAtioN ... e e e e nraeeeeas 17
4.4.1 Representation of an ApplicatioN........cooiii e 17
4.4.2 Representation of a list of Application.........coccviiiiiiiii i 18
(00T 0100 TeT o =T ¢ Co ] ST PPPTT P PPPPP 18
[T =1 1=T0 0 1= o TSP 18
Annex A: Application and Environment Management Operations.........ccoccccvvvveeeeeiececvinieeeeeeene 20



8  Annex B: the Manifest’s XIML SChEMA........ooooviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ee s 21

9 ANNEX € SAMPIES oottt e et e e et e e e e et e e e e e bt e e e e e bt e e e e ebtaeeeabteeeeabtaeeeartaeeeanrreeeeanres 23
9.1 IMLNIEEST ettt ettt et e st e st e s bt e e s b e s be e e nt e e s be e e ab e e s beesneeesareeeane 23
9.2 Environment REPreSeNTation ........ciiiiiiiiiii ettt e e e e e 23
9.3 FAN oY o] [orTaToT oI Y=Y o] f 1Y =Y o1 =N o] o PPN 23



1 Introduction

This document provides a description of the COAPS API based on REST/XML. This API is designed to
provide an abstraction layer and a middleware for existing PaaS solutions to manage applications and
environments in a generic fashion (Figure 1). To define a new connection between a novel PaaS and
developer /application, one has simply to add its specific implementation.
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Figure 1 : Overview

Two COAPS APl implementations are available (V 0.1): a Cloud Foundry implementation (CF-Paa$)
and an OpenShift implementation (OS-PaaS). Both implementations are available at:
http://gitorious.ow2.org/ow2-compatibleone/coaps/ and a user guide for CF-PaaS is available at:
http://www-inf.it-sudparis.eu/~sellami/starPaaS/PaaSAPI-UserGuide.pdf.’

2 Overview on the COAPS API

There are two types of resources in COAPS APl: environment and application. Environment
represents a set of “settings” needed to host and run an application in this PaaS: i.e. the needed
runtime (java 7, java 6, ruby, etc.), the needed frameworks/containers (spring, tomcat, ruby, etc.)
and eventually needed services (databases, messaging, etc.). Application infers any computer
software or program that can be deployed over a PaaS. Application source archives should be
provided by the developer in a bundled format (i.e. war, ear, zip, etc.) or extracted format (i.e. a local
folder with the different files and dependencies, distant URL, etc.).

? Both implementations and the user guide use an old version of the specification and some inconsistencies
with the current specification can be found.
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To deploy an application and run it through COAPS API, one should follow the basic usage scenario
illustrated in Figure 2:

Create Create Deploy Start
Environment Application Application Application

Figure 2 an application deployment scenario

3 The Environment Resource

In this section, we introduce the manifest description of environment resource, its management
methods and presentations. We start this section by providing examples of an environment manifest
(required as input by some of the REST methods of the environment manager resource) and of an
environment description (returned as response by some of the REST methods of the environment
manager resource).

3.1 Environment manifest

The createEnvironment and updateEnvironment operations require as input an environment
manifest. This manifest allows developers to specify the different characteristics of the application’s
environment using an environment template (see Figure 3). Each environment template is composed
by a set of PaaS resource nodes and PaaS relations to link these nodes. PaaS nodes can be container
type, database type or router type while relations between them can be a binding between a
container node and a database node or between two containers node through a router node for
example.

Note: the environment manifest used in this document is given as an example. While
implementing our APl you can specify your own manifests.

[ description 1.1]
|tvpe= NCName ‘

paas_environment_node 0.*
[ Ir type = paas_environment_nodeType
id string
name NCMame
version string
provider 'shung
paas_envi 0.1, (:E | paas_environment_template 0.1 o= content_type string
(=] type = paas envionmentTypel’ <] type = paes envionment tempateType L state integer
id string : id string : paas_environment_relation 0.4 . paas_environment_link 0.*
name | string name | NCName W5 type = paas_environment_relationType ! [L' J =) type = paas_environment_linkType
template string memaory| string id string 1.1 d string
state | integer disk__|string name| NCName name| NCName
state | integer state | integer script] string
state | integer
| paas_environment_ i 0.5l T~  |paas_environment variable  0.*
[ type = paas_environmenk_configurationTypy hN— [ type = paas_environment_variableType
id 'smng 11 id string
name, NCName name NCMame
state | integer value| string
state | integer

Figure 3 XML schema of the environment manifest

3.2 Environment description
Some of the environment management operations return as response an XML environment
descriptor. The XML format of this descriptor is specific for the COAPS APl implementation. In the



following, we provide as an example the XML schema for the environment descriptor specific to a

CloudFoundry implementation of the COAPS API (see Figure 4).

Note: the environment description used in this document is given as an example. While

implementing our API you can specify your proper environment description.

environment

=] type = environmentType =

envId int
envName | string
envMemory | int
envDesc string

Saai=iy

Figure 4 XML schema of the environment description

configuration 1.. ],J_‘ @ entry 1..c0
type = configurationType L|J -~ =] type = entryType
1.1 key | string
value | string
linksList 111 @ link 1.0
type = linksListType L|" -~ =] type = InkType
1.1 type string
label string
action string
description | string
href string

In Table 1, we provide the semantics of the different elements and attributes in the environment

descriptor presented in Figure 4 and provide the corresponding element in the environment manifest

presented in Figure 3.

Element Description Corresponding element in
the environment manifest
environment The root element of an environment | --
description. Describes the environment using
the configuration and linksList
elements and the envId, envName,
envDesc and memory attributes.
envId An automatically generated identifier for the | --
environment.
envName The environment’s name. The name attribute in
paas environment
envDesc An optional textual description of the | Thedescription
environment. attribute in
paas_environment
memory The physical memory that is allocated to the | The memory attribute in
application expressed in Megabytes. paas_environment
configuration Describes, using entry elements, the | The paas_node
frameworks, runtimes, services (database, | elements with database as
messaging pool, etc.) and eventual commands | content_type for
associated to the environment. persistent values,
container for hosting
applications or router for
formatted messages
between Paas nodes.
entry Describes frameworks, runtimes, services and | --

commands associated to the environment

using the key and wvalue attributes.




Supported keys are: framework, runtime,
service and command.

linksList

The set of links (1ink elements) associated to | --
the environment. They are hyperlinks to either
different states of the associated resources or
different resources (see Section 6).

Table 1 elements and attributes of the environment description

3.3 Environment management methods
In this section, we present methods to manage an environment resource using REST architecture.

They includes: creating Environment, updating Environment, destroying Environment, finding

Environments, getting Environment description, getting Environment information, and getting

applications deployed on an Environment.

3.3.1 Creating Environment
This method creates a new environment using an environment descriptor. An environment specifies

the needed frameworks, runtimes containers and/or services required by a given application.

Resource identifier

/environment

HTTP method

POST

Input parameter

An XML environment manifest (in the body of the request)

Response

An XML environment descriptor. This descriptor contains, among other
information, the created environment’s ID.

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

Example of HTTP request and response:

Request

Response

POST /CF-api/environment HTTP/1.1°
Host : hostname :port4

Accept : application/xml
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Environment manifest comes here/>

HTTP/1.1 200 OK
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Representation of the new environment comes here/>

3 Suppose that CF-api is the application path.
* Hostname and port indicates the address of the server.
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3.3.2 Updating Environment
This method updates an existing environment. The environment ID must be provided (i.e. envid) and
the updates has to be specified in the input parameter (i.e. as an environment Manifest)

Resource identifier /environment/{envld}/update

HTTP method POST

Input parameter An XML environment manifest (in the body of the request)

Response The new XML environment descriptor.

Status code 200 if OK the error code otherwise (see Section 4.4 for error codes)

Example of HTTP request and response:

Request

POST /CF-api/environment/1/update HTTP/1.1
Host : hostname :port

Accept : application/xml

Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
< Manifest of Environment 1 comes here />

Response

HTTP/1.1 200 OK
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Updated representation of Environment 1 comes here/>

3.3.3 Destroying Environment
This method destroys an environment given its ID.

Resource identifier /environment/{envid}

HTTP method DELETE

Input parameter --

Response The destroy discharge

Status code 200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

3.3.4 Finding Environments

This method lists the available environments.

Resource identifier /environment

HTTP method GET
Input parameter --
Response A list of XML environment descriptors of the existing environments

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)




3.3.5 Describing Environment

This method returns the XML environment description of an environment given its ID.

Resource identifier

/environment/{envid}

HTTP method

GET

Input parameter

Response

The XML environment descriptor

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

3.3.6 Getting Information

This method lists the runtimes, frameworks and services supported by the PaaS.

Resource identifier

/environment/info

HTTP method

GET

Input parameter

Response

The list of supported runtimes, frameworks and services

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

3.3.7 Getting Deployed Applications

This method lists the deployed application in an environment given its ID

Resource identifier

/environment/{envld}/app

HTTP method

GET

Input parameter

Response

A list of XML application descriptors

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

3.4 Environmentrepresentation

3.4.1 Representation of an Environment
The representation of an Environment is presented in XML. It contains information about the

Environment, actions to change its state and links to other resources, including related Environments

or applications that are deployed on it.

<configuration>

</configuration>
<linksList>

Content-Type: application/xml

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<environment envld="/D" envName="name" envDesc="description">

<entry key="key" value="value” />

<entry key="key" value="value” />

<link type="state" label="destroyEnvironment" action="DELETE" description=" destroy Env."
href="http://hostname:port/CF-api/environment//D"/>

<link type="state" label="updateEnvironment" action="POST" description=" Environment’s
manifest" href="http://hostname:port/CF-api/environment//ID/update"/>




<link type="hplink" label="newEnvironment" action="POST" description="new Env."
href="http://hostname:port/CF-api/environment "/>

<link type="hplink" label="findEnvironments" action="GET" description="get Envs."
href="http://hostname:port/CF-api/environment "/>

<link type="hplink" label="getInformation" action="GET" description=" get Env. Info."
href="http://hostname:port/CF-api/environment/info "/>

<link type="hplink" label="getDeployedApplications" action="GET"

description= "get deployed apps." href="http://hostname:port/CF-api/environment//D/app"/>

</linksList>
</environment>

3.4.2 Representation of a list of Environments

Content-Type: application/xml

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<environments>
<environment>
<id>envID</id>
<name>envName</name>
<description>envDesc</description>
<uri> http://hostname:port/CF-api/environment /enviD</uri>
</environment>

<environment>

</environment>
</environments>

4 The Application Manager Resource

In this section, we introduce the application manager resource, its different child resources and their
associated methods. We start this section by providing examples of an application manifest (required
as input by some of the REST methods of the application manager resource) and of an application
description (returned as response by some of the REST methods of the application manager
resource).

4.1 Application manifest

createApplication and updateApplication operations requires as input an application manifest. This
manifest allows developer providing information needed by the PaaS to manage its deployment and
execution. It allows, among others, specifying the application name, its different versions with
specific properties of each of them and a set of operational instances. It also allows specifying the
type and the location of the source archives needed by the API at deployment time. An XML schema
describing the various descriptive elements of the application manifest and their hierarchy is
illustrated in Figure 5.

Note: the application manifest used in this document is given as an example. While
implementing our API you can specify your own manifests.

10



[ paas_application 0.

h type = paas_applicationTyp

id string

hame NCName

environment string

state | integer

%@

description 1.1
type = NCName
paas_application_version l..’,ﬂ_‘

2] type = paas_application_versionType~

id string

1.1

name| NCName

label| string

state | integer

4.2 Application description
Some of the application management operations return as output an XML application descriptor. The

‘ paas_application_deployable 1.*
k type = paas_application_deployableType
id string
name NCName
location string
content_type string artifact
multitenancy_leve string shared_instance
state integer

paas_application_version_instance

1%

[=] type = paas_application_version_instanceTyp

e

id string
name NCName
default_instance string | true
initial_state string | runing
memory string
disk string
state integer

Figure 5 XML schema of the application Manifest

XML format of this descriptor is specific and depends on the COAPS APl implementation. In the

following, we provide the XML schema for the application descriptor corresponding to the

CloudFoundry API implementation (see Figure 6).

Note: the application description used in this document is given as an example. While
implementing our API you can specify your proper application description.

entry l.co

1.1

[ description 1.1]
I type = string |
[ris il o [ui Lo
| type = urisType T %L" type = string
| deployable 1.1
[ type = deployableType
deployableName | string
deployableld string
— deployableType | string
|a|1pl|catlonpr oo { E deployableDirector] string
=) type = applicationType \
appName | string 1.1 [ Instances 1.l e Instance L.oo
appld int I type = InstancesType ‘T‘ — -] bype = InstanceType
status string 1. instanceNamg string
nblnstances int
anvid int | environment 1..1J_‘ S configuration 1.
[<] type = environmentType |’ ~ type = configurationTyj
envMemorj int 1.1
[linksList L1l o~/  [link L.co
[ type = linksListType T P (2] type = linkType
1.1 type string
label string
action string
description string
href string

Figure 6 XML schema of the application description

L=

=

type = entryType

key [string

valuel string

In Table 2, we provide the semantics of the different elements and attributes in the application

descriptor presented in Figure 6 and provide the corresponding element in the application Manifest

in Figure 5.
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Element

Description

Corresponding element in the

application manifest

application

The root element of an application
description. Describes the application
using the wuris, deployable,
instances, environment, and
linksList elements and the
appName, appld, status, memory,
nbInstances and envId attributes.

appName

The application’s name.

The name attribute
paas_application

appld

An automatically generated identifier
for the application.

status

This attribute indicates the status
(CREATED/STARTED/STOPPED) of the
application. When an application is
created, the default value is CREATED.

nbInstances

The number of the application
instances.

The number of

paas_version_ instance

envId

The identifier of the environment on
which the application has been
deployed.

uris

The URI |list of the

application.

deployed

deployable

This element describes the application
deployable (e.g. artifact, source files ...).

paas_deployable

instances

The application instance list.

environment

See Table 1.

linksList

The set of links associated to the
environment. They are hyperlinks to
either different states of the associated
resources or different resources (see
Section 6).

Table 2 elements and attributes of the application description

4.3 Application management methods

4.3.1 Creating Application

This method creates a new application using an application descriptor.

Resource identifier

/app

HTTP method

POST

Input parameter

An XML application manifest (in the body of the request)

Response

An XML application descriptor. This descriptor contains, among other
information, the created application’s ID.

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

12




Example of HTTP request and response:

Request

POST /CF-api/app HTTP/1.1

Host : hostname :port

Accept : application/xml
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Application manifest comes here/>

Response

HTTP/1.1 200 OK
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Representation of the new application comes here/>

4.3.2 Updating Application
This method updates an existing application. The application ID must be provided (i.e. appld) and the
updates has to be specified in the input parameter (i.e. as an application Manifest).

Resource identifier /app/{appld}/update

HTTP method POST

Input parameter An XML application manifest (in the body of the request)

Response The new XML application descriptor

Status code 200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

Example of HTTP request and response:

Request

POST /CF-api/app/2/update HTTP/1.1
Host : hostname :port

Accept : application/xml
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Updated manifest of Application 2 comes here/>

Response

13




HTTP/1.1 200 OK
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Updated representation of Application 2 comes here/>

4.3.3 Finding Applications
This method lists the available applications.

Resource identifier /app

HTTP method GET

Input parameter -

Response A list of XML application descriptors of the existing applications

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

Example of HTTP request and response:

Request

Response

GET /CF-api/app HTTP/1.1
Host : hostname :port

HTTP/1.1 200 OK
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<Representation of a list of applications comes here/>

4.3.4 Starting Application
This method starts a deployed application.

Resource identifier

/app/{appld}/start

HTTP method

POST

Input parameter

Response

The XML application descriptor with the value of the status attribute set to
STARTED

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

4.3.5 Stopping Application
This method stops a started application.

Resource identifier

/app/{appld}/stop

HTTP method

POST

Input parameter

14




Response

The XML application descriptor with the value of the status attribute set to
STOPPED

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

4.3.6 Restarting Application

This method restarts a deployed application.

Resource identifier

/app/{appld}/restart

HTTP method

POST

Input parameter

Response

The XML application descriptor with the value of the status attribute set to
STARTED

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

4.3.7 Describing Application
This method returns the XML application description for an application given its ID.

Resource identifier

/app/{appld}

HTTP method

GET

Input parameter

Response

The XML application descriptor

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

4.3.8 Destroying Application
This method deletes an application given its ID.

Resource identifier

/app/{appld}

HTTP method

DELETE

Input parameter

Response

The destroy discharge

Status code

200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

Example of HTTP request and response:

Request

Response

15

DELETE /CF-api/app/3 HTTP/1.1
Host : hostname :port




HTTP/1.1 200 OK
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<message>The application with ID 3 was successfully destroyed</message>

4.3.9 Destroying Applications
This method deletes all existing applications.

Resource identifier /app/delete

HTTP method DELETE

Input parameter -

Response The destroy discharge

Status code 200 if OK the error code otherwise (see Section 4.4 for error codes)

4.3.10 Deploying Application

This method deploys an application identified by its ID (i.e. appld) on an existing environment also
identified by its ID (i.e. envld). The application artifact to deploy must also be included.

Resource identifier /app/{appld}/action/deploy/env/{envid}

HTTP method POST

Input parameter The application artifacts (as a file)

Response An XML application descriptor

Status code 200 if OK the error code otherwise (see Section 4.4 for possible error
codes)

Example of HTTP request and response:

Request

POST /CF-api/app/1/action/deploy/env/2 HTTP/1.1
Host : hostname :port

Accept : application/xml

Content-Type : multipart/form-data

<?xml version="1.0" encoding="UTF-8"?>
<Application manifest with a path to the deployed application comes here/>

Response

HTTP/1.1 200 OK
Content-Type : application/xml

<?xml version="1.0" encoding="UTF-8"?>
<message>The application 2 was successfully deployed on the environment 1<message/>
<Representation of the application 2 comes here/>

16




4.3.11 Undeploying Application

This method un-deploys an application identified by its ID (i.e. appld) already deployed on an existing
environment also identified by its ID (i.e. envld).

Resource identifier /app/{appld}/action/undeploy/env/{envid}

HTTP method POST

Input parameter --

Response The un-deployment discharge

Status code 200 if OK the error code otherwise (see Section 4.4 for possible error codes)

4.4 Application representation

4.4.1 Representation of an Application

Content-Type: application/xml

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<application appName="name" appld="ID" status="CREATED/STOPED/STARTED" nblnstances="1" envid="/D">
<uris>
<uri>SampleApplication.cloudfoundry.com</uri>
<uri>SampleApplication.cloudfoundry.com</uri>
</uris>
<deployable deployableName="SampleServlet.war" deployableld="dep/D” deployableType="artifact"
deployableDirectory="APPLICATION_PATH"/>
<Instances>
<Instance instanceName="/nstancel"/>
<Instance instanceName="/nstance2"/>
</Instances>
<linksList>
< link type= “state” label="startApplication" action="POST"
description= “start App ” href="http://hostname:port/CF-api/app//D/start"/>
< link type= “state” label="stopApplication" action="POST"
description= “ stop App” href="http://hostname:port/CF-api/app/I/D/stop"/>
< link type= “state” label="restartApplication" action="POST"
description= “ restart App” href="http://hostname:port/CF-api/app//D/restart"/>
<link type= “state” label="updateApplication" action="POST"
description= “ application’s manifest” href="http://hostname:port/CF-api/app//D/update"/>
< link type= “state” label="destroyApplication" action="DELETE"
description= “ destroy App” href="http://hostname:port/CF-api/app/ID"/>

<link type="hplink” label="createApplication" action="POST"

description = “application’s manifest” href="http://hostname:port/CF-api/app "/>
<link type="hplink” label="findApplications" action="GET"

description = “” href="http://hostname:port/CF-api/app "/>
<link type="hplink” label="getEnvironmentsOfAnApp" action="GET"

Description = “” href="http://hostname:port/CF-api/app//D/environment"/>

</linksList>
</application>
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4.4.2 Representation of a list of Application

<applications>
<application>

</ application>
< application>

</ application>
</ applications>

Content-Type: application/xml

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<id>applD</id>

<name>appName</name>
<description>appDesc</description>

<uri> http://hostname:port/CF-api/app/app/D</uri>

5 Common errors

This section lists common errors, based on the HTTP status codess, which can be returned by

the management operations.

Error Description HTTP Status
Code

Bad Request The request has a syntax error (invalid action, missing| 400
g parameter ...).
S
& | Resource Not Found |The requested resource (environment or application)|404
t was not found.
o
O |Method Not Allowed |The used REST action (i.e. GET, POST ...) is not allowed | 405

on that resource.

" Internal Failure The internal processing has failed due to some|500
° unexpected errors.
S
E‘ Service Unavailable The request has failed due to a temporary failure on|503
g the server
]
w1 | Timeout exception The server took long time to respond. 504

6 Link Elements

The COAPS API uses link elements to connect: (1) application objects to environment objects and (2)
different management methods to application and environment objects. The aim of links is to ease

the retrieval, by a human or software agent, of the information associated to an environment or an

application object.

The structure of the link element is described in Figure 7.

> Fielding, et al. HTTP/1.1, Internet RFC 2616, available at: http://www.ietf.org/rfc/rfc2616.txt.
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link 1.0

= tvpe = linkType
type string
label string
action string
description string
Fref string

Figure 7 XML schema of the link element

In Table 3, we provide the semantics of the different attributes of the link element.

Attribute Description

type Type of the link: state or hplink. state is a link to other states in the
lifecycle of the associate resource. hplink is a link to another resource.

label The name of the management method (e.g. describeApplication(),
destroyEnvironmenty(), etc.)

description Description of the link (text, metadata, manifest data, etc.).

action The associated HTTP action (e.g. GET, POST, etc.)

href The URI, including the resource identifier, of the management method
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7 Annex A: Application and Environment Management Operations
The following Table provides a summary of the different Application and environment management
operations and their associated REST method and resource identifiers.

Application management operations

Operation Method

Create Application POST /app

Update Application POST /app/{appld}/update

Find Applications GET /app

Start Application POST /app/{appld}/start

Stop Application POST /app/{appld}/stop

Restart Application POST /app/{appld}/restart

Describe Application GET /app/{appld}

Destroy Application DELETE /app/{app!d}

Destroy Applications DELETE /app/delete

Deploy Application POST /app/{appld}/action/deploy/env/{envid}
Undeploy Application POST /app/{appld}/action/undeploy/env/{envid}

Environment management operations

Operation

Method

Create Environment

POST /environment

Update Environment

POST /environment/{envid}/update

Destroy Environment

DELETE /environment/{envid}

Find Environments

GET /environment

Describe Environment

GET /environment/{envld}

Get Deployed Applications

GET /environment/{envid}/app

Get information

GET /environment/info
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8 Annex B: the Manifest’s XML Schema

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<xsd:complexType name="paas_application manifest">
<xsd:sequence>
<xsd:element
<xsd:element
<xsd:element
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" use="required" type="xsd:NCName"/>
<xsd:attribute name="access" default="public" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_applicationType">
<xsd:sequence>
<xsd:element name="description" type="xsd:NCName"/>
<xsd:element name="paas_ application version" type="paas_application versionType" minOccurs="1"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" use="required" type="xsd:NCName"/>
<xsd:attribute name="environment" use="required" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_application versionType">
<xsd:sequence>
<xsd:element name="paas_application_deployable" type="paas_application_deployableType" minOccurs="1"
maxOccurs="unbounded"/>
<xsd:element name="paas_application_version_instance" type="paas_application version_instanceType"
minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" type="xsd:NCName"/>
<xsd:attribute name="label" use="required" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_application_deployableType">
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" use="required" type="xsd:NCName"/>
<xsd:attribute name="location" use="required" type="xsd:string"/>
<xsd:attribute name="content type" default="artifact" type="xsd:string"/>
<xsd:attribute name="multitenancy level" default="shared instance" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>

name="description" type="xsd:string" minOccurs="0" maxOccurs="1"/>
name="paas_application" type="paas_applicationType" minOccurs="0" maxOccurs="1"/>
name="paas_environment" type="paas_environmentType" minOccurs="0" maxOccurs="1"/>

<xsd:complexType
<xsd:attribute
<xsd:attribute

name="paas_application version instanceType">
name="id" type="xsd:string"/>
name="name" type="xsd:NCName"/>

<xsd:attribute
<xsd:attribute
<xsd:attribute

name="default instance" default="true" type="xsd:string"/>
name="initial state" default="runing" type="xsd:string"/>
name="memory" type="xsd:string"/>
<xsd:attribute name="disk" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_environmentType">
<xsd:sequence>
<xsd:element name="paas_environment_ template" type="paas_environment_ templateType" minOccurs="0"
maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute name="template" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas environment templateType">
<xsd:sequence>
<xsd:element name="description" type="xsd:NCName"/>
<xsd:element name="paas_environment node" type="paas_environment nodeType" minOccurs="0"
maxOccurs="unbounded" />
<xsd:element name="paas_environment relation" type="paas environment relationType" minOccurs="0"
maxOccurs="unbounded" />
<xsd:element name="paas_environment configuration" type="paas environment configurationType"
minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute
<xsd:attribute
<xsd:attribute

name="id" type="xsd:string"/>

name="name" type="xsd:NCName"/>

name="memory" type="xsd:string"/>
<xsd:attribute name="disk" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>

</xsd:complexType>

<xsd:complexType name="paas_environment nodeType">
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" type="xsd:NCName"/>

<xsd:attribute
<xsd:attribute

name="version" type="xsd:string"/>
name="provider" type="xsd:string"/>
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<xsd:attribute name="content_ type" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_environment configurationType">
<xsd:sequence>
<xsd:element name="paas_environment variable" type="paas_environment variableType" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" type="xsd:NCName"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_environment variableType">
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" type="xsd:NCName"/>
<xsd:attribute name="value" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_environment relationType">
<xsd:sequence>
<xsd:element name="paas_environment_ link" type="paas_environment_ linkType" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" type="xsd:NCName"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
<xsd:complexType name="paas_ environment linkType">
<xsd:attribute name="id" type="xsd:string"/>
<xsd:attribute name="name" type="xsd:NCName"/>
<xsd:attribute name="script" type="xsd:string"/>
<xsd:attribute name="state" type="xsd:integer"/>
</xsd:complexType>
</xsd:schema>
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9 Annex C: Samples

9.1 Manifest

<?xml version="1.0" encoding="UTF8"?>
<paas_application manifest name="ServletSampleApplicationManifest">
<description>This manifest describes a Sample Servlet.</description>
<paas_application name="ServletSampleApplication" environement="JavaWebEnv'">
<description>Sample Servlet application description.</description>
<paas_application version name="versionl.O0" label="1.0">
<paas_application deployable name="SampleServlet.war" content type="artifact"
location="C:\Users\sellami\Desktop\Workshop\Workshop\SampleServlet\deployable"
multitenancy level="SharedInstance"/>
<paas_application version instance name="Instancel" initial state="1" default instance="true"/>
</paas_application version>
</paas_application>
<paas_environment name="JavaWebEnv" template="TomcatEnvTemp">
<paas_environment_ template name="TomcatEnvTemp" memory="65">
<description>TomcatServerEnvironmentTemplate</description>
<paas_environment node content type="container" name="tomcat" version="" provider="CF"/>
</paas_environment_template>
</paas_environment>
</paas_application manifest>

9.2 Environment Representation

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<environment envId="1" envName="JavaWebEnv" envMemory="65" envDesc="TomcatServerEnvironmentTemplate">
<configuration>
<entry key="runtime" value="java"/>
<entry key="framework" value="java web"/>
<entry key="command" value="no"/>
</configuration>
<linksList>
<link type="hplink" label="getEnvironment" action="GET" description="this Link returns a description of
the environment" href="http://127.0.0.1:8080/CF-api/rest/environment/1"/>

<link type="hplink" label="getDeployedApplications" action="GET" description="this Link returns the
list of deployed applications on an environment" href="http://127.0.0.1:8080/CF-
api/rest/environment/1/app"/>

<link type="hplink" label="getEnvironment" action="GET" description="this Link returns a description of
the environment" href="http://127.0.0.1:8080/CF-api/rest/environment/1"/>

<link type="hplink" label="findEnvironments" action="GET" description="this Link returns a description
of all existing environments" href="http://127.0.0.1:8080/CF-api/rest/environment/"/>

<link type="hplink" label="getInformation" action="GET" description="this Link returns a description
the supported environment characteristics" href="http://127.0.0.1:8080/CF-api/rest/environment/info"/>

<link type="hplink" label="newEnvironment" action="POST" description="this Link creates a new
environment" href="http://127.0.0.1:8080/CF-api/rest/environment/"/>

<link type="state" label="destroyEnvironment" action="DELETE" description="this Link destroys the
environment" href="http://127.0.0.1:8080/CF-api/rest/environment/1"/>

<link type="state" label="udpateEnvironment" action="POST" description="this Link updates the
environment using a manifest" href="http://127.0.0.1:8080/CF-api/rest/environment/1/update"/>

</linksList>
</environment>

9.3 Application Representation

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<application appName="ServletSampleApplication" appId="21" status="STARTED" memory="65" checkExists="true"
nbInstances="1" envId="1">
<uris>
<uri>ServletSampleApplication.cloudfoundry.com</uri>
</uris>

<deployable deployableName="SampleServlet.war" deployableId="195a4408-9442-4527-82£f0-b52317bf1098"
deployableType="artifact" deployableDirectory="C:\Program Files\Apache Software Foundation\Tomcat
7.0\temp"/>

<Instances>
<Instance instanceName="Instancel"/>
</Instances>

<linksList>
<link type="hplink" label="describeApplication”" action="GET" description="this Link provides a
description of the application" href="http://127.0.0.1:8080/CF-api/rest/app/21"/>

<link type="hplink" label="createApplication" action="POST" description="this Link allows the creation
of an applications by providing its manifest" href="http://127.0.0.1:8080/CF-api/rest/app/"/>

23




<link type="state" label="destroyApplication" action="DELETE" description="this Link destroys the
application" href="http://127.0.0.1:8080/CF-api/rest/app/21"/>

<link type="hplink" label="findApplications" action="GET" description="this Link displays all existing
applications" href="http://127.0.0.1:8080/CF-api/rest/app/"/>

<link type="state" label="updateApplication" action="POST" description="this Link updates the
application" href="http://127.0.0.1:8080/CF-api/rest/app/21/update"/>

<link type="state" label="startApplication" action="POST" description="this Link starts the
application" href="http://127.0.0.1:8080/CF-api/rest/app/21/start"/>

<link type="state" label="stopApplication" action="POST" description="this Link stops the application"
href="http://127.0.0.1:8080/CF-api/rest/app/21/stop"/>

<link type="state" label="restartApplication" action="POST" description="this Link restarts the
application" href="http://127.0.0.1:8080/CF-api/rest/app/21/restart"/>
</linksList>

</application>
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