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Abstract:

Status:

This document defines a simplified profile of the TOSCA version 1.0 specification in a YAML
rendering which is intended to simplify the authoring of TOSCA service templates. This profile
defines a less verbose and more human-readable YAML rendering, reduced level of indirection
between different modeling artifacts as well as the assumption of a base type system.
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11l ntroducti on

1.1 Objective

The TOSCA Simple Profile in YAML specifies a rendering of TOSCA which aims to provide a more accessible
syntax as well as a more concise and incremental expressiveness of the TOSCA DSL in order to minimize the
learning curve and speed the adoption of the use of TOSCA to portably describe cloud applications.

This proposal describes a YAML rendering for TOSCA. YAML is a human friendly data serialization standard
(http:/lyaml.org/) with a syntax much easier to read and edit than XML. As there are a number of DSLs encoded in
YAML, a YAML encoding of the TOSCA DSL makes TOSCA more accessible by these communities.

This proposal prescribes an isomorphic rendering in YAML of a subset of the TOSCA v1.0 ensuring that TOSCA
semantics are preserved and can be transformed from XML to YAML or from YAML to XML. Additionally, in order
to streamline the expression of TOSCA semantics, the YAML rendering is sought to be more concise and
compact through the use of the YAML syntax.

1.2 Summary of key TOSCA concepts

The TOSCA metamodel uses the concept of service templates to describe cloud workloads as a topology

template, which is a graph of node templates modeling the components a workload is made up of and as

relationship templates modeling the relations between those components. TOSCA further provides a type system

of node types to describe the possible building blocks for constructing a service template, as well as relationship

type to describe possible kinds of relations. Both node and relationship types may define lifecycle operations to

implement the behavior an orchestration engine can invoke when instantiating a service template. For example, a

node type for some software product might provide a 6bcre
component at runtime, or a 6éstartd or Ost oymborchgsteationt i on t
engine. Those lifecycle operations are backed by implementation artifacts such as scripts or Chef recipes that

implement the actual behavior.

An orchestration engine processing a TOSCA service template uses the mentioned lifecycle operations to

instantiate single components at runtime, and it uses the relationship between components to derive the order of

component instantiation. For example, during the instantiation of a two-tier application that includes a web
application that dependson a dat abase, an orchestration engine would f
database component to install and configure the database
web application to install and configure the application (which includes configuration of the database connection).

The TOSCA simple profile assumes a number of base types (node types and relationship types) to be supported

by each compliant environments uch as a 6Computed node tyympaera coétdDtawarhlads
node type. Furthermore, it is envisioned that a large number of additional types for use in service templates will be

defined by a community over time. Therefore, template authors in many cases will not have to define types

themselves but can simply start writing service templates that use existing types. In addition, the simple profile will

provide means for easily customizing and extending existing types, for example by providing a customized

6createb6 script for some software.

1.3 Implementations

Different kinds of processors and artifacts qualify as implementations of the TOSCA simple profile. Those that this
specification is explicitly mentioning or referring to fall into the following categories:

la[ &SNDAOSS YLStYILE $ 41BY 612 NJ 1aa[S N#2 @&y Sy § | NI

SYLX S 6aSS aSO0tA2ya odp a{ SNBAOS GSYlL
2ya ody a¢2LRf238 GSYLI UGS RSTFAYAUGAZYE

O0S&aaz2NJ 62 NJtdolibaPs@&pabie df\pdrany and igtergdeying & TOSCAL NJ

a particular purpose. For example, the purpose could be validation, translation or

T ¢enh{/ !
aSNDAOS
6asSS asoi

T ¢h{ /! LINR
service template for
visual rendering.
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http://yaml.org/

9 TOSCA orchestrator (also called orchestration engine): A TOSCA procdassterats a TOSCA
service template or a TOSCA CSAR in order to instantiate and deploy the described application in a
Cloud.

1 TOSCA generator: A tool that generates a TOSCA service template. An example of generator is a
modeling tool capable of generatirg editing a TOSCA service template (often such a tool would also
be a TOSCA processor).

T ¢h{/! T NOKAGS 02N ¢h{/! [ f2dzR { SNBAOS ! NOKAGS> :
service template and other artifacts usable by a TOSCA orchestoadeploy an application.

The above list is not exclusive. The above definitions should be understood as referring to and implementing the
TOSCA simple profile as described in this document (abbr

1.4 Terminology

The TOSCA language introduces a YAML grammar for describing service templates by means of Topology
Templates and towards enablement of interaction with a TOSCA instance model perhaps by external APIs or
plans. The primary currently is on design time aspects, i.e. the description of services to ensure their exchange
between Cloud providers, TOSCA Orchestrators and tooling.

The language provides an extension mechanism that can be used to extend the definitions with additional vendor-
specific or domain-specific information.

1.5 Notational Conventions

The key MWTg@MeSTINOTG FREQUIREDQ fSHALLG fSHALL NOTg iSHOULDg iISHOULD NOTQ
fRECOMMENDEDQ fiMAYQ and fOPTIONALO i n t hi s document are toRHAC2I19].nt er pr

1.5.1 Notes
T {SO0GAa2ya GKIFIG IINB GAGE SR a9 ELF YLX S-ormaf/dR dzaK2 dzi G f

1.6 Normative References

[RFC2119] S. Bradner, Key words for use in RFCs to Indicate Requirement Levels,
http://www.ietf.org/rfc/rfc2119.1xt, IETF RFC 2119, March 1997.
[TOSCA-1.0] Topology and Orchestration Topology and Orchestration Specification for Cloud

Applications (TOSCA) Version 1.0, an OASIS Standard, 25 November 2013,
http://docs.oasis-open.org/tosca/TOSCA/v1.0/0s/ TOSCA-v1.0-0s.pdf

[YAML-1.2] YAML, Version 1.2, 3rd Edition, Patched at 2009-10-01, Oren Ben-Kiki, Clark
Evans, Ingy doét Net http://www.yaml.org/spec/1.2/spec.html
[YAML-TS-1.1] Timestamp Language-Independent Type for YAML Version 1.1, Working Draft

2005-01-18, http:/lyaml.org/type/timestamp.html

1.7 Non-Normative References

[Apache] Apache Server, https://httpd.apache.org/

[Chef] Chef, https://wiki.opscode.com/display/chef/Home

[NodeJS] Node.js, https://nodejs.org/

[Puppet] Puppet, http://puppetlabs.com/

[WordPress] WordPress, https://wordpress.org/

[Maven-Version] Apache Maven versigpolicy draft:
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https://nodejs.org/
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https://wordpress.org/

https://cwiki.apache.org/confluence/display/MAVEN/Version+number+policy

1.8 Glossary

The following terms are used throughout this specification and havéolleving definitions when used in
context of this document.

¢ S NY 5STAYAGAZY

Instance Model A deployed service is a running instance of a Service Template. More precisely,
the instance is derived by instantiating the Topology Template of its Service
Template, most often by running a special plan defined for the Service Template,
often referred to as build plan.

Node Template A Relationship Template specifies the occurrence of a software component node
as part of a Topology Template. Each Node Template refers to a Node Type that
defines the semantics of the node (e.g., properties, attributes, requirements,
capabilities, interfaces). Node Types are defined separately for reuse purposes.

Relationship A Relationship Template specifies the occurrence of a relationship between nodes

Template in a Topology Template. Each Relationship Template refers to a Relationship Type
that defines the semantics relationship (e.g., properties, attributes, interfaces, etc.).
Relationship Types are defined separately for reuse purposes.

Service Template A Service Template istypicalyus ed t o specify the f#ft
forchestrationo (or invocat
IT services so that they can be provisioned and managed
in accordance with constraints and policies.

Specifically, TOSCA Service Templates optionally allow definitions of a
TOSCA Topology Template, TOSCA types (e.g., Node,
Relationship, Capability, Artifact, etc.), groupings, policies
and constraints along with any input or output
declarations.

Topology Model The term Topology Model is often used synonymously with the term Topology
Templatewi t h t he use of fAmodel
consideringa Service Te mp|l at eés topol oy
abstract representation of an application or service to
facilitate understanding of its functional components and
by eliminating unnecessary details

Topology Template A Topology Template defines the structure of a service in the context of a
Service Template. A Topology Template consists of a set
of Node Template and Relationship Template definitions
that together define the topology model of a service as a
(not necessarily connected) directed graph.

The term Topology Template is often used synonymously with the term
Topology Model. The distinction is that a topology
template can be used to instantiate and orchestrate the
model as a reusable pattern and includes all details
necessary to accomplish it.
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2 TOSCA by exampl e

This non-normative section contains several sections that show how to model applications with TOSCA Simple
Profile using YAML by example starting with a AHell o Wor
composition modeling.

2.1 A iihello worldo template for TOSCA Simple Profile in YAML

As mentioned before, the TOSCA simple profile assumes the existence of a small set of pre-defined, normative

set of node types (e.g., a 6 C o mp nodegabong with other types, which will be introduced through the course of

this document, for creating TOSCA Service Templates. It is envisioned that many additional node types for

building service templates will be created by communities some may be published as profiles that build upon the

TOSCA Simple Profile specification. Using the normative TOSCA Compute node type, a very basici Hel | o Wor | d
TOSCA template for deploying just a single server would look as follows:

Example 1 - TOSCA Simple "Hello World"

tosca_definitions_version: tosca_simple_ yaml_1_0
description: Template for deploying a single server with predefined properties.

topology_template:
node_templates:
my_server:
type: tosca.nodes.Compute
capabilities:
# Host contai ner properties
host:
properties:
num_cpus: 1
disk_size: 10 GB
mem_size: 4096 MB
# Guest Operating System properties
0S:
properties:
# host Operating System image prope rties
architecture: x86_64
type: linux
distribution: rhel
version: 6.5

The template above contairesvery simple topology template with onlyiaA y 3t S W/ 2 Y LJdzih&tQ y 2 RS
declares some basiu@luesfor properties within two of the several capabilities that are built into the Compute

node type definition. All TOSCA Orchestrators are expected to know how to instantiate a Compute node since it

is hormative and expected to represent a wialiown tunction that is portable across TOSCA implementations.

This expectation is true for all normative TOSCA Node and Relationship types that are defined in the Simple

t NEFAES ALISOATAOIGAZ2Y D ¢KAA YSIFyas oAlskotgebdtd ! Qa | LI
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provide any deployment or implementation artifacts that contain code or logic to orchestrate these common
software components. TOSCA orchestrators simply select or allocate the correct node (resource) type that
fulfills the application topalgies requirements using the properties declared in the node and its capabilities.

Ly GKS | 020 8ostBEIO¥ILIE $3fAKS @ alldimapplcation delBlagé \di dptally

supply thenumber of CPW4, memorysize and disk size they mle they need when the Compute node is
AyaillyiAalFiSR Ay 2NRSNJ (2 dN#zyOHIKISAMNI A L8 I MO deAk R a2 { 1A
what host operating system the Compute node should have when it is instantiated.

The logicaldiagr am of the fAhello worldodo Compute node would | ook
my_server
Compute
Attributes /" capabilites
= private_oddress
= public_address Container
« networks Properties
= ports * num_cpus: 1
+ disk_size: 10 GB
* mem_size: 512 MB
OperatingSystem
Properties
+ architecture: x86_64
+ type: linuy
+ distribution: rhel
+ version: 6.5

\ Endpaint

As you can see, the Computenode also has attributes and other built-in capabilities, such as Bindable and
Endpoint , each with additional properties that will be discussed in other examples later in this document.
Although the Compute node has no direct properties apart from those in its capabilities, other TOSCA node type
definitions may have properties that are part of the node type itself in addition to having Capabilities. TOSCA
orchestration engines are expected to validate all property values provided in a node template against the
property definitions in their respective node type definitions referenced in the service template. The
tosca_definitions_version keyname in the TOSCA service template identifies the versioned set of normative
TOSCA type definitions to use for validating those types defined in the TOSCA Simple Profile including the
Compute node type. Specifically, the value tosca_simple_ yaml_1 0 indicates Simple Profile v1.0.0 definitions
would be used for validation. Other type definitions may be imported from other service templates using the
import keyword discussed later.

2.1.1 Requesting input parameters and providing output

Typically, one would want to allow users to customize deployments by providing input parameters instead of using
hardcoded values inside a template. In addition, output values are provided to pass information that perhaps
describes the state of the deployed template to the user who deployed it (such as the private IP address of the
deployed server). A refined service template with corresponding inputs and outputs sections is shown below.

Example 2 - Template with input and output parameter sections

tosca_definitions_version: tosca_sim ple_yaml 1 0

description: Template for deploying a single server with predefined properties.
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topology_template:
inputs :
cpus:
type: integer
description: Number of CPUs for the server.
constraints:
- valid_values: [ 1, 2, 4 , 8]

node_templates:
my_Sserver:
type: tosca.nodes.Compute
capabilities:
# Host container properties
host:
properties:
# Compute properties
num_cpus: { get_input: cpus }
mem_ge: 20483 MB
disk_size: 10 GB

outputs :
server_ip:
description: The private  IP address of the provisioned server.
value: {get_  attribute :[ my_server, private _address ]}

Theinputs andoutputs sections are contained in thepology _template  element of the TOSCA template,
meaning that they are scoped to node templates within the topology template. Input parameters defined in the
inputs section can be assigned to properties of node template within the containing topologyatemmiitput
parameters can be obtained from attributes of node templates within the containing topology template.

Note that theinputs section of a TOSCA template allows for defining optional constraints on each input
parameter to restrict possible usergat. Further note that TOSCA provides for a set of intrinsic functions like
get_input , get property orget_attribute  to reference elements within the template or to retrieve runtime
values.

2.2 TOSCA template for a simple software installation

Software installations can be modeled in TOSCA as node templates that get related to the node template for a
server on which the software shall be installed. With a number of existing software node types (e.g. either created
by the TOSCA work group or a community) template authors can just use those node types for writing service
templates as shown below.

Example 3 - Simple (MySQL) software installation on a TOSCA Compute node

tosca_definitions_version: tosca_simple_ yaml_1 0
description: Templat e for deploying a single server with MySQL software on top.
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topology_template:
inputs:
# omitted here for brevity

node_templates:
mysql:

type: tosca.nodes.DBMS.MySQL

properties:
root_password: { get_input: my_mysql_rootpw }
port: { get_input: my_mysql_port }

requirements:
- host: db_server

db_server:
type: tosca.nodes.Compute
capabilities
# omitted here for brevity

The example above makes use of a node tgpea.nodes.DBMS.M ySQLfor the mysgl node template to install
MySQL on a server. This node type allows for setting a propertypassword to adapt the password of the
MySQL root user at deployment. The set of properties and their schema has beseddefthe node type
definition. By means of thget_input function, a value provided by the user at deployment time is used as
value for ther oot_password property. The same is true for thrt property.

The mysql node template is related to the db_server node template (of type tosca.nodes.Compute ) via the
requirements section to indicate where MySQL is to be installed. In the TOSCA metamodel, nodes get related to
each other when one node has a requirement against some feature provided by another node. What kinds of
requirements exist is defined by the respective node type. In case of MySQL, which is software that needs to be
installed or hosted on a compute resource, the underlying node type named DBM%$as a predefined requirement
called host , which needs to be fulfilled by pointing to a node template of type tosca.nodes.Compute .
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The logical relationship between the mysqgl node and its host db_server node would appear as follows:

mysql

DBMS.MySQL

Properties

* root_password
* port e 1P
Capabilities [

Requirement |
’ Container
host: db _server

\ |

Hostedon |
| &
Compute ‘ ) (e
_ 1
Capabilities |

Container ‘

db_server

Within the requirements section, all entries simple entries are a map which contains the symbolic name of a
requirement definition as the key and the identifier of the fulfilling node as the value. The value is essentially the
symbolic name of the other node template; specifically, or the example above, the host requirement is fulfilled by
referencing the db_server node template. The underlying TOSCA DBMSiode type already defines a complete
requirement definition for the host requirement of type Container and assures that a HostedOn TOSCA
relationship will automatically be created and will only allow a valid target host node is of type Compute This
approach allows the template author to simply provide the name of a valid Computenode (i.e., db_server ) as the
value for the mysql n o d édsts requirement and not worry about defining anything more complex if they do not
want to.

2.3 Overriding behavior of predefined node types

Node types in TOSCA have associated implementations that provide the automation (e.g. in the form of scripts
such as Bash, Chef or Python) for the normative lifecycle operations of a node. For example, the node type
implementation for a MySQL database would associate scripts to TOSCA node operations like configure
start , or stop to manage the state of MySQL at runtime.

Many node types may already come with a set of operational scripts that contain basic commands that can
manage the state of that specific node. If it is desired, template authors can provide a custom script for one or
more of the operation defined by a node type in their node template which will override the default implementation
in the type. The following example shows a mysql node template where the template author provides their own
configure script:

Example 4 - Node Template overriding its Node Type's "configure" interface

tosca_definitions_ version: tosca_simple yaml_1 0
description: Template for deploying a single server with MySQL software on top.

topology_template:
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inputs:
# omitted here for brevity

node_templates:
mysql:
type: tosca.nodes.DBMS.MySQL
properties:
root_password: { get_input: my_mysql_rootpw }
port: { get_input: my_mysql_port }
requirements:
- host: db_server
interfaces:
Standard :
configure : scripts/my_own_configure.sh

db_server:
type: tosca.nodes.Compute
capabilities
# omitted here for brevity

In the example abovehe my_own_configure.sh scriptis providedfor the configure operation of the MySQL

y 2 RS 6tandald Gfécycle interface. The path given in the examplewan A ®S & T is H@rArétdd LIG & k QU
relative to the template filebut it would also be possible to provide an absolute URI to the location of the script.

In other words, operations defined by node types can be thought of as fhooksointo which automation can be

injected. Typically, node type implementations provide the automation for those fhooksa However, within a

template, custom automation can be injected to run in a hook in the context of the one, specific node template
(i.e. without changing the node type).

2.4 TOSCA template for database content deployment

In the example shown in section 4 the deployment of the MySQL middleware only, i.e. without actual database
content was shown. The following example shows how such a template can be extended to also contain the
definition of custom database content on-top of the MySQL DBMS software.

Example 5 - Template for deploying database content on-top of MySQL DBMS middleware

tosca_definitions_versi on: tosca_simple_ yaml 1 0
description: Template for deploying MySQL and database content.

topology_template:
inputs:
# omitted here for brevity

node_templates:
my_db:
type: tosca.nodes.Database.MySQL
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properties:
name: { get_input: database name }
user: { get_input: database_user }
password: { get_input: database password }
port: { get_input: database_port }
artifacts:
db_content :
file: files/my_db_content.txt
type: tosca.artifacts.File
requirements:
- host: mysq|
interfaces:
Standard:
create:
implementation: db_create.sh
inputs:
¢ #1 DU $" EEI A AOOEEZAAO O OAOOAORO OOAC
db_data:{ get artifact :[SELF, db_content ] }

mysql:
type: tosca.nodes.DBMS.MySQL
properties:
root_password: { get_input: mysql_rootpw }
port: { get_input: mysql_port }
requirements:
- host: db_server

db_server:
type: tosca.nodes.Compute
capabilities
# omitted here for brevity

In the example above, thay_dbnode template or typeosca.nodes.Database.MySQL represents an actual
MySQL database instance managed by a MySQL DBM#$&iistall herequirements  section of themy_db
node template expresses that the database it represents is todsted on a MySQL DBM8de template
namedmysgl which is also declared in this template

In itsartifacts sectionof the my_dbthe node templatethere is an artifact definition namedb_content which
represents a textile my_db_content.txt ~ which in turn will be used to add content to the SQL database as part

of thecreate operation.Therequirementssection of themy_dbnode template expressdbat the database is

hosted on a MySQL DBMS represented byntlysglnode.

As you can see above, a script is associated with the create operation with the name db_create.sh . The

TOSCA Orchestrator sees that this is not a named artifact declared inthenode 6 s ar ti f act secti on,

filename for a normative TOSCA implementation artifact script type (i.e.,
tosca.artifacts.Implementation.Bash ). Since this is an implementation type for TOSCA, the orchestrator
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will execute the script automatically to create the node on db_server , but first it will prepare the local environment
with the declared inputs for the operation. In this case, the orchestrator would see that the db_data input is using
the get_artifact function to retrieve the file (my_db_content.t xt ) which is associated with the db_content
artifact name prior to executing the db_create.sh  script.

The logical diagram for this example would appear as follows:

my_db

Database.MySQL

Capabilities i

| EndpointDB ‘

Properties
* password
* user

* port

* name P
Artifacts: .| getartifact() ‘ mm | F_*e_‘_‘,‘?i"?Tems 8
* db_content [ | container
—- - o | create: db_create.sh J 1

— host: mysql

mysql HostedOn

DBMS.MysSQL

Properties A (R
* root_password
* port

Container |

' Requirements
| Container
‘ host: db_server

" Capabilities |

\ _
e —

b server HostedOn

[
Compute N

\ Capabilities |
|

Container }

\
\
N 7

Note that while it would be possible to define one node type and corresponding node templates that represent
both the DBMS middleware and actual database content as one entity, TOSCA normative node types distinguish
between middleware (container) and application (containee) node types. This allows on one hand to have better
re-use of generic middleware node types without binding them to content running on top of them, and on the other
hand this allows for better substitutability of, for example, middleware components like a DBMS during the
deployment of TOSCA models.

2.5 TOSCA template for a two-tier application

The definition of multi-tier applications in TOSCA is quite similar to the example shown in section 2.2, with the
only difference that multiple software node stacks (i.e., node templates for middleware and application layer
components), typically hosted on different servers, are defined and related to each other. The example below
defines a web application stack hosted on the web_server ftomputedresource, and a database software stack
similar to the one shown earlier in section 6 hosted on the db_server compute resource.

Example 6 - Basic two-tier application (web application and database server tiers)

tosca_definitions_version: tosca_simple_ yaml_1 0
description: Template for deploying a two- tier application servers on two
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topology_template:

inputs:

# Admin user name and password to use with the WordPress application

wp_admin_username:

type: string

wp_admin_password:

type : string

wp_db_name:

type: str  ing
wp_db_user:

type: string
wp_db_password:

type: string
wp_db_port:

type: integer
mysql_root_password:

type : string
mysql_port:

type : integer
context_root:

type: string

node_templates:
wadpress:
type: tosca.nodes.WebApplication.WordPress
properties:

context_root: { get_input: context_root }
admin_user: { get_input: wp_admin_username }
admin_password: { get_input: wp_admin_password }

db_host:{g et attribute :[db_server, private_address ]}
requirements:
- host: apache
- database_endpoint: wordpress_db
interfaces:
Standard:
inputs:
db_host: { get  attribute :[ db_server, private_address

db_port: { get_property: [ wordpress_db, port ]}

db_name: { get_property: [ wordpress_db, name ] }
db_user: { get_property: [ wordpress_db, user ] }
db_password: { get_property: [ wordpress_db, password ] }

apache:
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type: tosca.nodes.WebServer.Apache
properties:

# omitted here for brevity
requirements:

- host: web_server

web_server:
type: tosca.nodes.Compute
capabilities
# omitted here for br evity

wordpress_db:
type: tosca.nodes.Database.MySQL
properties:
name: { get_input: wp_db_name }
user: { get_input: wp_db_user }
password: { get_input: wp_db_password }
port: { get_input: wp_db_port }
requirements:
- host: mysq|

mysql:
type: tosca.nodes.DBMS.MySQL
properties:
root_password: { get_input: mysqgl_root _password }
port: { get_input: mysql_port }
requirements:
- host: db_server

db_ser ver:
type: tosca.nodes.Compute
capabilities
# omitted here for brevity

The web application stack consists of therdpress[WordPres§ the apache[Apachg and theweb_sewer
node templates. Thevordpressnode template represents a custom web application of type
tosca.nodes.WebApplication.WordPresghich is hosted on an Apache web server represented byplaehe
node template. This hosting relationship is expressed viddstentry in therequirementssection of the
wordpressnode template. Th@pachenode template, finally, is hosted on theeb_servercompute node.
The database stack consists of the wordpress_db, the mysqgl and the db_server node templates. The
wordpress_db node represents a custom database of type tosca.nodes.Database.MySQL which is hosted on a

MySQL DBMS represented by the mysql node template. This node, in turn, is hosted on the db_server compute
node.
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Thewordpressnode requiresa connection tahe wordpress_dbnode, since the WordPress application needs a
database to store its data in. This relationship is established througtatadase endpoint entry in the
requirementssection of thewordpressnodeli SY L) | G4 SQa R S Bor domiufng yid/drdPredss ddlS
application, information about the database to connect to is required as input teohégureoperation.
Therefore, the input parameters adefined and values for them aretrievedfrom the propertiesand

attributes of the wordpress_dbnode via theget_propertyandget_attribute  functions. In the above example,
these inputs are defined at the interfadevel and would be available to all operations of #tendard interface
(i.e., thetosca.interfaces.node.l ifecycle .Standard interface) within the wordpress node templateand

not just theconfigure operation

2.6 Using a custom script to establish a relationship in a template

In previous examples, the template author did not have to think about explicit relationship types to be used to link
a requirement of a node to another node of a model, nor did the template author have to think about special logic
to establish those links. For example, the host requirement in previous examples just pointed to another node
template and based on metadata in the corresponding node type definition the relationship type to be established
is implicitly given.

In some cases it might be necessary to provide special processing logic to be executed when establishing
relationships between nodes at runtime. For example, when connecting the WordPress application from previous
examples to the MySQL database, it might be desired to apply custom configuration logic in addition to that
already implemented in the application node type. In such a case, it is possible for the template author to provide
a custom script as implementation for an operation to be executed at runtime as shown in the following example.

Example 7 - Providing a custom relationship script to establish a connection

tosca_definition S_version: tosca_simple_ yaml_1 0
description: Template for deploying a two - tier application on two servers.

topology_template:
inputs:
# omitted here for brevity

node_templates:
wordpress:
type: tosca.nodes.WebApplication. WordPress
properties:
# omitted here for brevity
requirements:
- host: apache
- database _endpoint :
node: wordpress_db
relationship : my_custom_database_connection

wordpress_db:
type: tosca.nodes.Dat abase.MySQL
properties:
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# omitted here for the brevity
requirements:
- host: mysq|

relationship_templates:
my_custom_database_connection
type: ConnectsTo
interfaces:
Configure:
pre_configure _source: scripts/wp_db_configure.sh

# other resources not shown for this example

The node type definition for theordpress node template isNordPress which declares the complete
database_endpointequirement definition. Thidatabase_endpoint dedaration indicates it must be fulfilled
by any node template that provides&ndpoint.Database Capability Type using a ConnectsTo relationship.
Thewordpress db Y2 RS (1 SY LI | (iv§aypedsfimt®rNddéedl gfa¥ides thEndpoint.Database
Capabity type. In this example however, no explicit relationship template is declared; therefore TOSCA
orchestrators would automatically create a ConnectsTo relationship to establish the link between the
wordpress node and thewordpress_db node at runtime.

The ConnectsTo relationship (see 5.6.4) also provides a default Configure interface with operations that
optionally get executed when the orchestrator establishes the relationship. In the above example, the author has
provided the custom script wp_db_configure.sh  to be executed for the operation called

pre_configure_source . The script file is assumed to be located relative to the referencing service template such
as a relative directory within the TOSCA Cloud Service Archive (CSAR) packaging format. This approach allows
for conveniently hooking in custom behavior without having to define a completely new derived relationship type.

2.7 Using custom relationship types in a TOSCA template

In the previous section it was shown how custom behavior can be injected by specifying scripts inline in the
requirements section of node templates. When the same custom behavior is required in many templates, it does
make sense to define a new relationship type that encapsulates the custom behavior in a re-usable way instead
of repeating the same reference to a script (or even references to multiple scripts) in many places.

Such a custom relationship type can then be used in templates as shown in the following example.

Example 8 - A web application Node Template requiring a custom database connection type
tosca_definitions_version: tosca_simple_ yaml 1 0
description: Template for deploying a two - tier application on two servers.
topology_template:
inputs:

# omitted here for brevity

node_templates:
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wordpress:
type: tosca.nodes.WebApplication  .WordPress
properties:
# omitted here for brevity
requirements:
- host: apache
- database _endpoint :

node: wordpress_db
relationship  : my.types.WordpressDbConnection

wordpress_db:
type: tosca.nodes.Database.MySQL
properties:
# omitted here for the brevity
requirements:
- host: mysq|l

# other resources not shown here ...

In theexample above, a special relationship typgtypes.WordpressDbConnection  isspecifiedfor

establishing the link between theordpress node and thewordpress_db nodethrough the use othe

relation ship (keyword)attribute in thedatabase reference. It is ssumed, that this special relationship type

provides some extra behaviorS @3 ®3 |y 2LISNI A2y SAGK | aONRLIIO Ay |
relationship would provideThe definition of this custom relationship type is shown in the followiragice.

2.7.1 Definition of a custom relationship type

The following YAML snippet shows the definition of the custom relationship type used in the previous section.

This type derives from the base fAConnectsToo tienshiptypeverri d
For the pre_configure_source  operation defined in the Configure interface of the ConnectsTo relationship

type, a script implementation is provided. It is again assumed that the custom configure script is located at a

location relative to the referencing service template, perhaps provided in some application packaging format (e.g.,

the TOSCA Cloud Service Archive (CSAR) format).

Example 9 - Defining a custom relationship type

tosca_definitions_version: tosca_simple_ yaml_1 O
description: Definition of custom WordpressDbConnection relationship type

relationship_types
my.types.WordpressDbConnection

derived_from: tosca.relation ships .ConnectsTo
interfaces:
Configure:
pre_configure_source: scripts /wp_db_configure.sh
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In the above example, theonfigure interface is the specified alias or shorthand name for the TOSCA interface
type with the full name ofosca.interfaces.relationship.Configure which is defined in the appendix.

2.8 Defining generic dependencies between nodes in a template

In some cases it can be necessary to define a generic dependency between two nodes in a template to influence
orchestration behavior, i.e. to first have one node processed before another dependent node gets processed. This
can be done by using the generic dependency requirement which is defined by the TOSCA Root Node Type and
thus gets inherited by all other node types in TOSCA (see section 5.8.1).

Example 10 - Simple dependency relationship between two nodes

tosca_definitions_version: tosca_simple yaml_1 0
description: Template with a generic dependency between two nodes.

topology_template:
inputs:
# omitted here for brev ity

node_templates:
my_app:
type: my.types.MyApplication
properties:
# omitted here for brevity
requirements:
- dependency: some_service

some_service :
type: some. nodetype.SomeService
properties:
# omitted here for brevity

As in previous examples, the relation that one node depends on another node is expressed in the
requirements section using the buiin requirement namediependency that exists for all node types in TOSCA.
Even if the cretor of the MyApplication node type did not define a specific requirement &rmeService

(similar to thedatabase requirement in the example in sectid6), the template author who knows that there

is a timing dependencgndcan use the generidependency requirement to express that constraint using the
very same syntax as used for all other references.

2.9 Describing abstract requirements for nodes and capabilities in a
TOSCA template

In TOSCA templates, nodes are either:
1 Goncrete meaning that theyhavea deployment and/orone or moreimplementation artifactghat are
declaredonthet ONB I 1 S¢2 P LB G 2KSQa { Gl yRFENR fAFSOe Of S
9 Abstract where the template describes the node type along with its regplicapabilities and properties
that must be satisfied.
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TOSCA Orchestrators, by default, when finding an abstract node in TOSCA Service Template during deployment

will attempt to i s e | aecontréte implementation for the abstract node type that best matches and fulfills the

requirements and property constraints the template author provided for that abstract node. The concrete

implementation of the node could be provided by another TOSCA Service Template (perhaps located in a catalog

or repository known to the TOSCA Orchestrator) or by an existing resource or service available within the target

Cloud Providerdéds platform that the TOSCA Orchestrator al

TOSCA supports two methods for template authors to express requirements for an abstract node within a TOSCA
service template.

1. Using a target node_filterwhere a node template can describe a requirement (relationship) for
another node without including it in the topology. Instead, the node provides a node_filter to describe
the target rode type along with its capabilities and property constrains

2. Using an abstract node templat¢ G Kl & RS&AONRO6S& (GKS Fo6adNIOG y2RS
constraints and any requirements and capabilities it also exports. This first method you temdy al
seen in examples from previous chapters where the Compute node is abstract and selectable by the
TOSCA Orchestrator using the supplied ContainelCgretatingSystercapabilities property
constraints.

These approaches allows architects and developers to create TOSCA service templates that are composable and
can be reused by allowing flexible matching of one templ
both these approaches are shown below.

2.9.1 Using a node_filter to define hosting infrastructure requirements for a
software

Using TOSCA, it is possible to define only the software components of an application in a template and just
express constrained requirements against the hosting infrastructure. At deployment time, the provider can then do
a late binding and dynamically allocate or assign the required hosting infrastructure and place software
components on top.

This example shows how a single software component (i.e., the mysgl node template) can define its host requirements that
the TOSCA Orchestrator and provider will use to select or allocate an appropriate host Computenode by using matching
criteria provided on a node_filter

Example 11 - An abstract "host" requirement using a node filter

tosca_definitions_version: tosca_simple_ yaml_1 0
description: Template with requirements against hosting infrastructure.

topology_template:
inputs:
# omitted here for brevity

node_templates:

mysql:
type: tosca.nodes.DBMS.MySQL
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properties:
# omitted here for brevity
requirements:

- host:
node_filter
capabilities:
# Constraints for selecting 2ET 002 s#11 O0AET A0 #ADPAAI
- host:
properties:
- num_cpus: { in_range: [ 1,4 ]}
- mem_size: { greater_or_equal: 2 GB}
¢ #1171 OOOAET 00 & O OAdrdigSEdnCambiiyr 5/ D
- 0s:
properties:
- architecture: {equal: x86_64 }
- type: linux
- distribution: ubuntu

In the example above, thaysgl comporent containsa host requirement for a nodef type Computewhich it

inherits from its parent DBMS node type definition; however, thereodeclaration orreference to any node
template of type Compute Instead the mysgl node template augments the absttahost€ NB |j dzA NB Y Sy (i
node_filter  which contains additional selection criteria (in the form of property constraints that the provider
must use when selecting or allocating a hGstnputenode.

Some of the constraints shown abowarrow downthe boundariesof allowed values for certain properties such
asmem_sizeor num_cpusF 2 NJhost€ S Od LIy cndahgsf qualifier functions such ageater_or_equal

Other constraints expressspecificvaluessuch as for therch itecture  or distribution properties of the

bos¢ O LWh@Hwiillxedudrethe provider to finda precisematch

Note that when no qualifier function is provided for a property (filter), such as for the distribution property, it is
interpreted to mean the equal operator as shown on the architecture  property.

2.9.2 Using an abstract node template to define infrastructure requirements for
software

This previous approach works well if no other component (i.e., another node template) othemtfsghnode
template wants to reference the san@mputenode the orchestrator would instantiate. However, perhaps
another component wants to also be deployed on the same host, yet still allow the flexible matching achieved
using a noddilter. The alternative to the above approach is to create anraloshode template that

represents theComputenode in the topology as follows:

Example 12 - An abstract Compute node template with a node filter

tosca_definitions_version: tosca_simple_ yaml_1 0
description: Template with requir ements against hosting infrastructure.

topology_template:
inputs:
# omitted here for brevity
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node_templates:

mysql:
type: tosca.nodes.DBMS.MySQL
properties:
# omitted here for brevity

requirements:
- host: mysql_compute

# Abstract node template (placeholder) to be selected by provider
mysql_compute:
type: Compute
node_filter
capabilities
- host:
properties:
num_cpus: { equal: 2 }
mem_size: { greater_or_equal: 2 GB }
- 0S:
properties:
architecture: { equal: x86_64 }
type: linux
distribution: ubuntu

7

As you carsee the resultingnysql_compute node template looks very much liketdeK St £ 2 62 NI R¢ (S
shown inChapter 2.{where theComputenode template was abstract), but this one also allows the TOSCA
orchestratormoref SEA O Af A (& ¢ K gmpatehdtié iy providliggIléxible corsamtd for

properties likemem_size.

As we proceed, you will see that TOSCA provides many normative node types like Computefor commonly found

services (e.g., BlockStorage , WebServe , Network, etc.). When these TOSCA normative node types are used

in your applicationbés topology they are always assumed t

with target infrastructure providers to find or allocate the best match forthemb ased upon your applic
requirements and constraints.

2.9.3 Using a node_filter to define requirements on a database for an application

In the same way requirements can be defined on the hosting infrastructure (as shown above) for an application, it
is possible to express requirements against application or middleware components such as a database that is not
defined in the same template. The provider may then allocate a database by any means, (e.g. using a database-
as-a-service solution).

Example 13 - An abstract database requirement using a node filter

tosca_definitions_version: tosca_simple_ yaml_1 0

description: Template with a TOSCA Orchestrator selectable database requirement
using a node_filter

topology_template:
inputs:
# omitted here for brevity

node_templates:
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hello_world#_A_

my_app:
type: my.types.MyApplication
properties:
admin_user: { get_input: admin_username }
admin_password: { get_input: admin_password }
db_endpoint_url: { get _proper ty: [ SELF, database _endpoint , url path ]}
requirements:
- database_endpoint
node: my.types. nodes. MyDatabase
node _filter:
properties
- db_version: { greater_or_equal: 5.5}

Inthe example above, the applicatiomy_apprequiresa databasenode of typeMyDatabase which has a
db_version property valueof greater_or_equal  to the valueb.5.

This examplealso shows how thget_property intrinsic function can be used to retrieve the_path

property from the databasenode that will beselected by the provider and connectedmy_appat runtime due

to fulfillment of thedatabase_endpoint requirement.¢ 2 f 2 Ol 4 S ( KS LINR LIStNIgumEnt (i K S
isset to the keywordsELFwhich indicates the property is being referenced from something in the node itself.

The second parameter is tliame ofthe requirement namediatabase _endpoint which contains the

property we are looking farThe lastargument is the name of the propertigelf (i.e.,url_path ) which contains

the value we want to retrieve and assigndb_endpoint_url

The alternative representation, which includes a node template in the topology for database that is still selectable
by the TOSCA orchestrator for the above example, is as follows:

Example 14 - An abstract database node template

tosca_definitions_version: tosca_simple_ yaml_1 0
description: Template with a TOSCA Orchestrator selectable database using node
template .

topology_template:
inputs:
# omitted here for brevity

node_templates:
my_app:

type: my.types.MyApplication

properties:
admin_user: { get_input: admin_username }
admin_password: { get_input: admin_password }
db_endpoint_url: { get property: [ SELF, database_endpoint , url path ]}

requirements:
- database_endpoint : my_abstract database
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my_abstract_database:
type: my.types. nodes. MyDatabase
properties
- db_version: { greater_or_equal: 5.5}

2.10 Using node template substitution for model composition

From an application perspective, it is often not necessary or desired to dive into platform details, but the platform/runtime
for an application is abstracted. In such cases, the templaterf@pgplication can use generic representations of platform
components. The details for such platform componestsch as the underlying hosting infrastructure at its configuration,
can then be defined in separate template files tikah be used for substiting the more abstract representations in the
application level template file.

2.10.1 Understanding node template instantiation through a TOSCA Orchestrator

When a topology template is instantiated by a TOSCA Orchestrator, the orchestrator has to look faiaeslfahe

single node templates according to the node types specified for each node template. Such realizations can either be node
types that include the appropriate implementation artifacts and deployment artifacts that can be used by the orchestrator
to bring to life the realworld resource modeled by a node template. Alternatively, separate topology templates may be
annotated as being suitable for realizing a node template in theléopl topology template.

In the latter case, a TOSCA Orchestratdirwgie additional substitution mapping information provided as part of the
ddzoadGAldziAy3a G2L1Rt238 GSYLXF(iSa G2 RSNAOGS K2g (GKS adzmada
how capabilities of a node template in the tégvel topoloy template get bound to capabilities of node templates in the
substituting topology template.

¢Kdzax Ay OF&aSa 6KSNB y2 ay2NXIfé y2RS (@l AYLI SYSydl GAz2
subsystem that cannot be implemented as a singlde) additional topology templates can be used for filling in more
abstract placeholders in top level application templates.

2.10.2 Definition of the top-level service template

The following sample defines a web applicatieab_appconnected to a databasab. In this example, the complete
hosting stack for the application is defined within the same topology template: the web application is hosted on a
web server web_server , which in turn is installed (hosted) on a compute node server .

The hosting stack for the database db, in contrast, is not defined within the same file but only the database is
represented as a node template of type tosca.nodes.Database . The underlying hosting stack for the database
is defined in a separate template file, which is shown later in this section. Within the current template, only a
number of properties (user, password, name are assigned to the database using hardcoded values in this simple
example.
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Figure 1: Using template substitution to implement a database tier

4

When a node template is to be substituted by another service template, this has to be indicated to an orchestrator
a special
when validating the left-hand service template in Figure 1. The hosting requirement of the db node template is not
bound to any capability defined within the service template, which would normally cause a validation error. When

e f s ub s tectiveustpredernt, ¢hé orahéstrator will however first try to perform substitution of the
respective node template and after that validate if all mandatory requirements of all nodes in the resulting graph
are fulfilled.
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Note that in contrast to the use case described in section 0 (where a database was abstractly referred to in the
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requirements section of a node and the database itself was not represented as a node template), the approach
shown here allows for some additional modeling capabilities in cases where this is required.
For example, if multiple components shall use the same database (or any other sub-system of the overall
service), this can be expressed by means of normal relations between node templates, whereas such modeling
would not be possible in requirements sections of disjoint node templates.

Example 15 - Referencing an abstract database node template

tosca_definitions_version: tosca_simple_yaml_1 0

topology_template:
description: Temp

node_templates:

web_app:
type:

requirements:
- host: web_server

- database_endpoint

web_server:

late of an application

db
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type: tosca.nodes.WebServ  er
requirements:
- host: server

server:
type: tosca.nodes.Compute
# details omitted for brevity

db:
# This node is abstract (no Deploment or Implemenation artifacts on create)
# and can be substituted with a topology provided by another template
¢ OEAO Agbpi OO0 A $AOAAAOCA OUPARO AAPAAEI EOEA
type: tosca.nodes.Database
properties:
user: my_db_user
password: secret

name: my_db_name

2.10.3 Definition of the database stack in a service template

The following sample defines a templdte a database including its complete hosting stack, i.e. the template
includes alatabase node template, a template for the database management systdsmg hosting the
database, as well as a coatpr nodeserver on which the DBMS is installed.

This service template can be used standalone for deploying just a database and its hosting stack. In the context

of the current use case, though, this template can also substitute the database node template in the previous
shippet and thus fill in the details of how to deploy the database.

In order to enable such a substitution, an additional metadata section substitution_mappings is added to the
topology template to tell a TOSCA Orchestrator how exactly the topology template will fit into the context where it
gets used. For example, requirements or capabilities of the node that gets substituted by the topology template
have to be mapped to requirements or capabilities of internal node templates for allow for a proper wiring of the
resulting overall graph of node templates.

In short, the substitution_mappings section provides the following information:

1. It defines what node templates, i.e. node templates of which type, can be substituted by the topology
template.

2. It defines how capabilities of the substituted node (or the capabilities defined by the node type of the
substituted node template, respectively) are bound to capabilities of node templates defined in the
topology template.

3. It defines how requirements dhe substituted node (or the requirements defined by the node type of
the substituted node template, respectively) are bound to requirements of node templates defined in
the topology template.
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Figure 2: Substitution mappings

Thesubstitution_mappings  section in the sample below denotes that this topology template can be used for
substituting node templates of typ@sca.nodes.Database . It further denotes that thelatabase_endpoint
capability of the substituted node gets fulfilléy thedatabase_endpoint capability of thedatabase node
contained in the topology template.

Example 16 - Using substitution mappings to export a database implementation

tosca_definitions_version: tosca_simple_yaml_1 0

topology_ template:
description: Template of a database including its hosting stack.

inputs:
db_user:
type: string
db_password:
type: string
# other inputs omitted for brevity

substitution_mappings
node_type: tosca.nodes.Database
capabilities:
database_endpoint: [ database, database_endpoint ]

node_templates:
database :
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type: tosca.nodes. Database
properties:

user: { get_input: db_user }

# other properties omitted for brevity
requir ements:

- host: dbms

dbms:
type: tosca.nodes.DBMS
# details omitted for brevity

server:
type: tosca.nodes.Compute
# detail s omitted for brevity

Note that thesubstitution_mappings  section does not define any mamgis for requirements of the Database
node type, since all requirements are fulfilled by other nodes templates in the current topology template. In
cases where a requirement of a substituted node is bound in thddegl service template as well as in the
substituting topology template, a TOSCA Orchestrator should raise a validation error.

Further note that no mappings for properties or attributes of the substituted node are defined. Instead, the inputs
and outputs defined by the topology template have to match the properties and attributes or the substituted node.
If there are more inputs than the substituted node has properties, default values must be defined for those inputs,
since no values can be assigned through properties in a substitution case.

2.11 Using node template substitution for chaining subsystems

A common use case when providing an end-to-end service is to define a chain of several subsystems that
together implement the overall service. Those subsystems are typically defined as separate service templates to
(1) keep the complexity of the end-to-end service template at a manageable level and to (2) allow for the re-use of
the respective subsystem templates in many different contexts. The type of subsystems may be specific to the
targeted workload, application domain, or custom use case. For example, a company or a certain industry might
define a subsystem type for company- or industry specific data processing and then use that subsystem type for
various end-user services. In addition, there might be generic subsystem types like a database subsystem that
are applicable to a wide range of use cases.

2.11.1 Defining the overall subsystem chain

Figure 3 shows the chaining of three subsystem types i a message queuing subsystem, a transaction processing
subsystem, and a databank subsystem i that support, for example, an online booking application. On the front
end, this chain provides a capability of receiving messages for handling in the message queuing subsystem. The
message queuing subsystem in turn requires a number of receivers, which in the current example are two
transaction processing subsystems. The two instances of the transaction processing subsystem might be
deployed on two different hosting infrastructures or datacenters for high-availability reasons. The transaction
processing subsystems finally require a database subsystem for accessing and storing application specific data.
The database subsystem in the backend does not require any further component and is therefore the end of the
chain in this example.
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All of the node templates in the service template shown above are abstract and considered substitutable where
each can be treated as their own subsystem; therefore, when instantiating the overall service, the orchestrator
would realize each substitutable node template using other TOSCA service templates. These service templates
would include more nodes and relationships that include the details for each subsystem. A simplified version of a
TOSCA service template for the overall service is given in the following listing.

Figure 3: Chaining of subsystems in a service template

Example 17 - Declaring a transaction subsystem as a chain of substitutable node templates

tosca_definit  ions_version: tosca_simple_yaml_1 0

topology_template:
description: Template of online transaction processing service.

node_templates:
mq
type: example. QueuingSubsystem
properties:
# properties omitted for brevity
capabilities:
message_queue_endpoint:
# details omitted for brevity
requirements:
- receiver: transl
- receiver: trans2

transl :
type: example.TransactionSubsystem

properties:
mqg_service_ip: { get_ attribute: [ mq, service_ip ]}
receiver_port: 8080

capabilities:

message_receiver:
# details omitted for brevity
requirements:
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- database_endpoint: dbsys

trans2 :
type: example.TransactionSubsystem
properties:
mq_service_ip: { get_attribute: [ mq, service_ip ]}
receiver_port: 8080
capabilities:
message_receiver:
# details omitted for brevity
requirements:
- database_endpoint: dbsys

dbsys:
type: example. DatabaseSubsystem
properties:
# properties omitted for brevity
capabilities:
database_endpoint:
# details omitted for brevity

As can be seen in the example above, the subsystems are chained to each other by binding requirements of one
subsystem node template to other subsystem node templates that provide the respective capabilities. For
example, the receiver requirement of the message queuing subsystem node template mqis bound to transaction
processing subsystem node templates transl and trans2 .

Subsystems can be parameterized by providing properties. In the listing above, for example, the IP address of the
message queuing server is provided as property mqg_service _ip to the transaction processing subsystems and
the desired port for receiving messages is specified by means of the receiver_port  property.

If attributes of the instantiated subsystems shall be obtained, this would be possible by using the get_attribute
intrinsic function on the respective subsystem node templates.

2.11.2 Defining a subsystem (node) type

The types of subsystems that are required for a certain end-to-end service are defined as TOSCA node types as
shown in the following example. Node templates of those node types can then be used in the end-to-end service
template to define subsystems to be instantiated and chained for establishing the end-to-end service.

The realization of the defined node type will be given in the form of a whole separate service template as outlined
in the following section.

Example 18 - Defining a TransactionSubsystem node type

tosca_definitions_version: tosca_simple_yaml_1_0

node_types:
example.TransactionSubsystem
properties:
mq_service_ip:
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type: string
receiver_port:
type: integer
attributes:
receiver_ip:
type: string
receiver_port:
type: integer
capabilities:
message_receiver: tosca.capabilities.Endpoint
requirements:
- database_endpoint: tosca  .capabilities.Endpoint.Database

Configuration parameters that shall be allowed for customizing the instantiation of any subsystem are defined as
properties of the node type. In the current example, those are the properties mq_service _ip and receiver_port
that had been used in the end-to-end service template in section 2.11.1.

Observable attributes of the resulting subsystem instances are defined as attributes of the node type. In the
current case, those are the IP address of the message receiver as well as the actually allocated port of the
message receiver endpoint.

2.11.3 Defining the details of a subsystem

The details of a subsystem, i.e. the software components and their hosting infrastructure, are defined as node
templates and relationships in a service template. By means of substitution mappings that have been introduced
in section 2.10.2, the service template is annotated to indicate to an orchestrator that it can be used as realization
of a node template of certain type, as well as how characteristics of the node type are mapped to internal
elements of the service template.
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Figure 4: Defining subsystem details in a service template
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Figure 1 illustrates how a transaction processing subsystem as outlined in the previous section could be defined
in a service template. In this example, it simply consists of a custom application app of type SomeApphat is
hosted on a web server websrv, which in turn is running on a compute node.

The application named app provides a capability to receive messages, which is bound to the message_receiver

capability of the

Ssubstitutable node type. 1t further

database_endpo int requirement is mapped to the database_endpoint requirement of the

TransactionSubsystem node type.

Properties of the TransactionSubsystem
Those properties can be mapped to any

node type are used to customize the instantiation of a subsystem.
node template for which the author of the subsystem service template

wants to expose configurability. In the current example, the application app and the web server middleware
websrv get configured through properties of the TransactionSubsystem node type. All properties of that node
type are defined as inputs of the service template. The input parameters in turn get mapped to node templates

by means of get_input function calls in

the respective sections of the service template.

Similarly, attributes of the whole subsystem can be obtained from attributes of particular node templates. In the
current example, attributes of the web server and the hosting compute node will be exposed as subsystem
attributes. All exposed attributes that are defined as attributes of the substitutable TransactionSubsystem node
type are defined as outputs of the subsystem service template.

An outline of the subsystem service template is shown in the listing below. Note that this service template could

be used for stand-alone deployment of a transaction processing system as well, i.e. it is not restricted just for use

in substitution scenarios. Only the presence of the substitution_mappings metadata section in the
topology_template  enables the service template for substitution use cases.

Example 19 - Implementation of a TransactionSubsytem node type using substitution mappings

tosca_definitions_version: tosca_simple_yaml_1_0

topology_template:

description: Template of a database including its hosting stack.

inputs:
mqg_service_ip:
type: string

description: IP address of the message queuing server to receive messages from

receiver_port:

type: string

description: Port to be used for
# other inputs omitted for brevit

substitution_mappings

receiving messages
y

node_type: example.TransactionSubsystem

capabilities:
message_receiver: [ app,

requirements:
database_endpoint: [ app,

node_templates:
app:
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type: example.SomeApp
properties:
# properties omitted for brevity
capabilities:
message_receiver :
properties:
service_ip: { get_input: mg_service_ip }
# other properties omitted for brevity
requirements:
- database :
# details omitted for brevity
- host: websrv

websrv:
type: tosca.nodes.  WebServer

properties:
# properties  omitted for brevity
capabilities:
data_endpoint:
properties:
port_name: { get_input: receiver_port }
# other properties omitted for brevity

requirements:
- host: server

server:
type: tosca.nodes.Compute
# detail s omitted for brevity

outputs:
receiver_ip:
description: private IP address of the message receiver application
value: { get_attribute: [ server, private_address | }
receiver_port:
description: Port of the message receiver endpoint
value: { get_attribute: [ app, app_endpoint, port ]}

2.12 Grouping node templates

In designing applications composed of several interdependent software components (or nodes) it is often
desirable to manage these components as a named group. This can provide an effective way of associating
policies (e.g., scaling, placement, security or other) that orchestration tools can apply to all the components of
group during deployment or during other lifecycle stages.
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In many realistic scenarios it is desirable to include scaling capabilities into an applicdi®able to react on
load variations at runtime. The example below shows the definition of a scaling web server stack, where a
variable number of servers with apache installed on them can exist, depending on the load on the servers.

Example 20 - Grouping Node Templates for possible policy application

tosca_definitions_version: tosca_simple_ yaml_1 0
description: Template for a scaling web server.

topology_template:
inputs:
# omitted here for brevity

node_templates:
apache:
type: tosca.nodes.  WebServer. Apache
properties:
# Details omitted for brevity
requirements:
- host: server

server:
type: tosca.nodes.Compute
# details omitted for brevity

groups :
webserver_group:
type: tosca.groups.Root
members: [ apache, server ]

The example first of all uses the concept of grouping to express which components (node templates) need to be
scaled as a uniti.e. the compute nodes and the software-top of ead compute node. This is done by

defining thewebserver_group in thegroups section of the template and by adding both thgache node

template and theserver node template as a member to the group.

Furthermore, a scaling policy is defined for the group to express that the group as a whole (i.e. pairs of server
node and the apache component installed on top) should scale up or down under certain conditions.

In cases where no explicit binding between software components and their hosting compute resources is defined
in a template, but only requirements are defined as has been shown in section 2.9, a provider could decide to
place software components on the same host if their hosting requirements match, or to place them onto different
hosts.

It is often desired, though, to influence placement at deployment time to make sure components get collocation or
anti-collocated. This can be expressed via grouping and policies as shown in the example below.
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Example 21 - Grouping nodes for anti-colocation policy application

tosca_definitions_version: tosca_simple_ yaml_1 O

description: Template hosting requirements and placement policy.

topology_template:
inputs:
# omitted here for brevity

node_templates:
wordpress _server :
type: tosca.nodes.  WebServer
properties:
# omitted here for brevity
requirements:

- host:
# Find a Compute node that fulfills these additional filter reqgs.
node_filter
capabilities:
- host:
properties:
- mem_size: { greater_or_equal: 512 MB}
- disk_size: { greater_or_equal: 2 GB }
- 0s:
properties:
- architecture: x86_64
- type: linux
mysql:
type: tosca.nodes. DBMSMySQL
properties:

# omitted here for brevity
requirements:

- host:
node: tosca.nodes.Compute
node_filter:
capabilities:
- host:
properties:
- disk_size: { greater_or_equal: 1 GB}
- 0s:
properties:

- architectur e:x86 64
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- type: linux

groups :
my_co location_group:
type: tosca.groups.Root
members [ wordpress _server , mysql ]

policies:
- my_anti_collocation_policy:
type: my.policies.anticolocateion
t argets: [ my_co_location_group ]
# For this example, s pecific policy definitions are considered
# domain specific and are not included here

In the example above, both software componewtsdpress _server andmysgl havesimilarhosting
requirements. Therefore, a provider could decide to put both on the same sas/lEmg as both their respective
requirements can be fulfilledBy defining a group of the two components and attaching araotkbcation

policy to the group it can be made sutbough, that both components are put onto different hosts at
deployment time.

2.13 Using YAML Macros to simplify templates

The YAML 1.2 specification allows for defining of aliases, which allow for authoring a block of YAML (or node)

once and indicating it is an Aanchoro and then referenci
Ef fectively, YAML parsers treat this as a fAmacreamcéd and co
Use of this feature is especially helpful when authoring TOSCA Service Templates where similar definitions and

property settings may be repeated multiple times when describing a multi-tier application.

For example, an application that has a web server and database (i.e., a two-tier application) may be described
using two Computenodes (one to host the web server and another to host the database). The author may want
both Compute nodes to be instantiated with similar properties such as operating system, distribution, version, etc.

To accomplish this, the author would describe the reusable properties using a named anchor in the
Gdsl_defin itons € aSOdGA2y 2F (GKS ¢h{/! {SNBAOS ¢SYLXIFIdiS IyR
Computenode templdes where these properties may need to be reused. For example:

Example 22 - Using YAML anchors in TOSCA templates

tosca_definitions_version: tosca_simple_ yaml_1 0

description: >
TOSCA simple profile that just defines a YAML ma cro for commonly reused Compute
properties.

dsl_definitions
my_compute_node_props: & my_compute node_props
disk_size: 10 GB
num_cpus: 1
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mem_size: 2 GB

topology_template:
node_templates:
my_server:
type: Compute
capabilit ies :
- host:
properties: *  my_compute_node_props

my_database:
type: Compute
capabilities
- host:
properties: *  my_compute_node_props

2.14 Passing information as inputs to Nodes and Relationships

It is possible for type and template authors to declare input variables within an inputs block on interfaces to
nodes or relationships in order to pass along information needed by their operations (scripts). These declarations
can be scoped such as to make these variable values available to all operations on a node or relationships
interfaces or to individual operations. TOSCA orchestrators will make these values available as environment
variables within the execution environments in which the scripts associated with lifecycle operations are run.

2.14.1 Example: declaring input variables for all operations on a single interface

node_templates:
wordpress:
type: tosca.nodes.WebApplication.WordPress
requirements:

- database_endpoint: mysqgl_databa  se
interfaces:
Standard:
input s:
wp_db_port: { get_property: [ SELF, database_endpoint, port ] }

2.14.2 Example: declaring input variables for a single operation

node_templates:
wordpress:
type: tosca.nodes.WebApplication.Word Press
requirements:

- database_endpoint: mysql_database
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interfaces:
Standard:
create: wordpress_install.sh
configure:
implementation: wordpress_configure.sh
input s:
wp_db_port: { get_p roperty: [ SELF, database_endpoint, port ]}

In the case where an input variable name is defined at more than one scope within the same interfaces section
of a node or template definition, the lowest (or innermost) scoped declarationldvoverridethose declared at
higher (or more outer) levels of the definition.

2.14.3 Example: setting output variables to an attribute

node_templates:

frontend:
type: MyTypes.SomeNodeType

attributes:
url: { get_operation_output :[ SELF, S tandard, create, generated_url ]}
interfaces:
Standard:
create:
implementation: scripts/frontend/create.sh

In this example, the Standard create operation exposes / exports an environment variable named
fgenerated_url ezattr i but e whi ch wi || be assiug atgilbutet o t he Wor dPr ess

2.14.4 Example: passing output variables between operations

node_templates:

frontend:
type: MyTypes.SomeNodeType
interfaces:
Standard:
create:
implementati on: scripts/frontend/create.sh

configure:
implementation: scripts/frontend/configure.sh
input s:
data_dir: { get_operation_output : [ SELF, Standard, create, data_dir ] }

In this example, thtandard f A T S ©réafd fofefation exposes / exports an environment variable named
fdata_dir ¢ GKAOK gAff 0S5 LStadd&SIRA F % Codfiglte 3Gpdratimh. (2 G KS

2.15 Topology Template Model versus Instance Model

A TOSCA service template contains a topology template, which models the components of an application, their
relationships and dependencies (a.k.a., a topology model) that get interpreted and instantiated by TOSCA
Orchestrators. The actual node and relationship instances that are created represent a set of resources distinct
from the template itself, called a topology instance (model). The direction of this specification is to provide
access to the instances of these resources for management and operational control by external administrators.
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This model can also be accessed by an orchestration engine during deployment i i.e. during the actual process of
instantiating the template in an incremental fashion, That is, the orchestrator can choose the order of resources to
instantiate (i.e., establishing a partial set of node and relationship instances) and have the ability, as they are
being created, to access them in order to facilitate instantiating the remaining resources of the complete topology
template.

2.16 Using attributes implicitly reflected from properties

Most entity types in TOSCA (e.g., Node, Relationship, Requirement and Capability Types) have property
definitions, which allow template authors to set the values for as inputs when these entities are instantiated by an
orchestrator. These property values are considered to reflect the desired state of the entity by the author. Once
instantiated, the actual values for these properties on the realized (instantiated) entity are obtainable via attributes
on the entity with the same name as the corresponding property.

In other words, TOSCA orchestrators will automatically reflect (i.e., make available) any property defined on an
entity making it available as an attribute of the entity with the same name as the fgyope

Use of this feature is shown in the example below where a source nhode named my_client , of type ClientNode
requires a connection to another node named my_server of type ServerNode. As you can see, the ServerNode
type defines a property named notifi cation_port  which defines a dedicated port number which instances of
my_client may use to post asynchronous notifications to it during runtime. In this case, the TOSCA Simple
Profile assures that the notification_port property is implicitly reflected as an attribute in the my_server node
(also with the name notification_port ) when its node template is instantiated.

Example 23 - Properties reflected as attributes

tosca_definitions_version: tosca_simple_ yaml_1_0

description: >

TOSCA simple profile that shows how the (notification_port) propert vy is reflected
as an attribute and can be referenced elsewhere.

node_types:
Server Node:
derived_from: SoftwareComponent
properties:
notification_port
type: integ er
capabilities:
# omitted here for brevity

Client Node:
derived_from: SoftwareComponent
properties:
# omitted here for brevity
requirements:
- server :
capability: Endpoint
node: ServerNode
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relationship : ConnectsTo

topology_template:
node_templates:

my_server:
type: ServerNode
properties:
notification_port: 8000

my_client:
type: Client Node
requirements:
- server:

node: my_server
relationship: my_connection

relationship_templates:
my_connection :
type: ConnectsTo
interfaces:
Configure:
inputs:

targ_notify_port: { get_attribute: [ TARGET, notification_p ot ]}
# other operation definitions omitted here for brevity

Specifically, the above example shows that the ClientNode type needs the notification_port value anytime a
node of ServerType is connected to it using the ConnectsTo relationship in order to make it available to its
Configure operations (scripts). It does this by using the get_attribute function to retrieve the

notification_port attribute from the TARGETiode of the ConnectsTo relationship (which is a node of type
ServerNode) and assigning it to an environment variable named targ_notify_port

It should be noted that the actual port value of the notification_port attribute may or may not be the value

8000 as requested on the property; therefore, any node that is dependenton knowingi t s act ual Arunt.i

would use the get_attribute function instead of the get_property  function.
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S TOSCRHAI mpHreof il e definitions 1in

Except for the examples, this section is normative and describes all of the YAML grammar, definitions and block
structure for all keys and mappings that are defined for the TOSCA Version 1.0 Simple Profile specification that
are needed to describe a TOSCA Service Template (in YAML).

3.1 TOSCA Namespace URI and alias

The following TOSCA Namespace URI alias and TOBEspllee Alias are reserved values which SHALL be
used when identifying the TOSCA Simple Profile version 1.0 specification.

bl YSaLl OS ! fblYSaLl OS ! wL {LISOAFAOIGAZ2Y 5SaONRL
tosca_simple_yaml_1 0 http://docs.oasis The TOSCA Simple Profile v1.0 (YAML) target
open.org/tosca/ns/simple/yaml/1.0 namespace and namespace alias.

3.1.1 TOSCA Namespace prefix

The following TOSCA Namespace prefix is a reserved value and SHALL be used to rededefmdtthi OSCA
Namespace URI as declared in TOSCA Service Templates.

bl YSaLIl OS t NJ{LISOAFAOIGAZ2Y 5SaONRLIGAZY

tosca The reserved TOSCA Simple Profile Specification prefix that can be associated with the defau
TOSCA Namespace URI

3.1.2 TOSCA Namespacing in TOSCA Service Templates

In the TOSCA Simple Profile, TOSCA Service Templates MUST always have, as the first line of YAML, the
k e y waasah_définitions_version 0 with an associated TOSCA Namespace A
accomplishes the following:

1. Establishes the TOSCA Simple Profile Specification version whose grammar MUST be used to parse and
interpret the contents for the remainder of the TOSCA Service Template.

2. Establishes the default TOSCA Namespace URI and Namespace Prefix for all tghiestfieun
document that are not explicitly namespaced.

3. Automatically imports (without the use of an explicit import statement) the normative type definitions
(e.g., Node, Relationship, Capability, Artifact, etc.) that are associated with the TOSCA Sifitgle Pr
Specification the TOSCA Namespace Alias value identifies.

4. Associates the TOSCA Namespace URI and Namespace Prefix to the automatically imported TOSCA type
definitions.

3.1.3 Rules to avoid namespace collisions

TOSCA Simple Profiles allows template authors to declare their own types and templates and assign them simple
names with no apparent namespaces. Since TOSCA Service Templates can import other service templates to
introduce new types and topologies of templates that can be used to provide concrete implementations (or
substitute) for abstract nodes. Rules are needed so that TOSCA Orchestrators know how to avoid collisions and
apply their own namespaces when import and nesting occur.
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3.1.3.1 Additional Requirements

9 Since TOSCA Service Templates can impastfimtitute in) other Service Templates, TOSCA
hNOKSAGNI G§2N&R | YR Gtaséafddiinfighs geksiont Sy QF dzyi 8Ny ili K F 2 &N
imported template. In these cases, the following additional requirements apply:

o Imported type definitions with theame Namespace URI, local name and version SHALL be
equivalent.

o LT RATTSNE Masca definfticzSvarsiod T §i KENB Sy O02dzy i SNBRXI (i K:
type definitions MUST be uniquely identifiable using their corresponding Namespace URI using a
different Namespace prefix.

1 Duplicate local names (i.e., within the same Service Template SHALL be considered an error. These
include, but are not limited to duplicate names found for the following definitions:

0 Repositories (repositories)

Data Types (data_types

Node Types (node_types)

Relationship Types (relationship_types)

Capability Types (capability_types)

Artifact Types (artifact_types)

o Interface Types (interface_types)

f 5dzLJ AOFGS ¢SYLX TGS yIFIYSa gA0GKAY | { SNPéd@S ¢ SYLX |
error. These include, but are not limited to duplicate names found for the following template types:

Node Templates (node_templates)

Relationship Templates (relationship_templates)

Inputs (inputs)

Outputs (outputs)

o Groups (groups)

91 Duplicate names fothe following keynames within Types or Templates SHALL be considered an error.

These include, but are not limited to duplicate names found for the following keynames:
0 Properties (properties)

Attributes (attributes)

Artifacts (artifacts)

Requirements (rguirements)

Capabilities (capabilities)

Interfaces (interfaces)

o O O O O O O O O

O O O O O

3.2 Parameter and property types

This clause describes the primitive types that are used for declaring normative properties, parameters and
grammar elements throughout this specification.

3.2.1 Referenced YAML Types
Many of the types we use in this profile are burilttypes from theY AML 1.2 specificatiqine., those identified
o0& iagymmlodrg,2008 GSNAXAWLZI | 30 ©

The following table declares the valid YAML type URIs and aliases that SHALL be used when possible when
defining parameters or properties within TOSCA Service Templates using this specification:
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+FfAR FEtAll¢@LIS | wL
string tag:yaml.org,20Q:str default)
integer tag:yaml.org,2002:int
float tag:yaml.org,2002:float
boolean tagiyaml.org,2006 2 2f 0 A ®Sdx + @I £ dzS
timestamp tag:yaml.org,2002:timestampYAMLTS1.1]
null tag:yaml.org,2002:null
3.2.1.1 Notes

T ¢KS GadNay3Ié¢ GeLS Aa GKS RSTldA G GelLIS gKSy y2i :
f While YAML supports furthetlype aliasesa dzOK | & & & (iHeFOSEAR Sithpleditid NR& y 3 ¢
specification promotes the fullgxpresed alias naméor clarity.

3.2.2 TOSCA version

¢Ch{/! &adzZlJL2NIa GKS O2yOSLJi 2F GNBdzaS¢ 2F GeLS RSTAY
version and change over time. It is important to provide abd, normative means to represent a version

string which enables the comparison and management of types and templates over time. Therefore, the TOSCA
TC intends to provide a normative version type (string) for this purpose in future Working Drafts of thi

specification.

{ K2 NI KI yR K version

¢ & LIS vdzl f A7 toscaversion

3.2.2.1 Grammar

TOSCA version strings have the following grammar:
<major_version>.<minor_version>[.<fix_version>[.<qualifier>[ - <build_version] ] ]

In the abovegrammar the pseudo valuethat appear in angle brackets have the following meaning:

1 major_version :is a required integer value greater than or equal to O (zero)

1 minor_version :is a required integer value greater than or equal to O (zero).

9 fix_version :is an optional integer valugreater than or equal to O (zero).

9 qualifier :is an optional string that indicates a named, jpedease version of the associated code that
has been derived from the version of the code identified by the combinatigjor _version ,
minor_version andfix_ver sion numbers.

9 build_version :is an optional integer value greater than or equal to 0 (zero) that can be used to further
qualify different build versions of the code that has the saaifer_string

3.2.2.2 Version Comparison

1 When comparing TOSCA versions, athponent versions (i.e., major, minor and fix) are compared in
sequence from left to right.
1 TOSCAersiors that include the optionajualifier are considered older than those withoatqualifier
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1 TOSCA versions with the same major, minor, and fix versi@hbave the same qualifier string, but
with different build versions can be compared based upon the build version.

1 Qualifier strings are considered domapecific. Therefore, this specification makes no
recommendation on how to compare TOSCA versioris thig same major, minor and fix versions, but
with different qualifiers strings and simply considers them different named branches derived from the
same code.

3.2.2.3 Examples

Example of a version with

# basic version strings
6.1
2.0.1

# version string with optio nal qualifier
3.1.0.beta

# version string with optional qualifier and build version
1.0.0.alpha -10

3.2.2.4 Notes

1 [MavenVersioj The TOSCA version type is compatible with the Apache Maven versioning policy.

3.2.2.5 Additional Requirements

T ! @GSNEAZ2Y @FtdzS 2F 1T SNRB O0APSHPI WnQI WnodnQI 2N ¥
1 A version value of zero used with any qualifiers SHALL NOT be valid.

3.2.3 TOCSA range type

The range type can be used to define numeric ranges with a lowteupper boundary. For example, this allows
for specifying a range of ports to be opened in a firewall.

{ K2 NI KI y R | range

¢ &LJS v dzk £ A7 toscarange

3.2.3.1 Grammar
TOSCA range values have the following grammar:

[<lower_bound>, <upper_bound>]

In the almvegrammar the pseudo values that appear in angle brackets have the following meaning:

1 lower_bound : is a required integer value that denotes the lower boundary of the range.
9 upper_bound: is a required integer value that denotes the upper boundary ofréimge. This value
MUST be greater thanwer_bound .
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3.2.3.2 Keywords
The following Keywords may be used in the TOSCA range type:

Keyword Applicable | Description
Types
UNBOUNDED | scalar Used to represent an unbounded upper bounds (positive) value in a set for a
scalar type.

3.2.3.3 Examples
Example of a node template property with a range value:

# numeric range between 1 and 100
a_range_property: [ 1, 100 ]

# a property that has allows any number O or greater
num_connections: [ 0, UNBOUNDED ]

3.2.4 TOSCA list type

The list type allows for specifying multiple values for a parameter of property. For example, if an application allows

for being configured to listen on multiple ports, a list of ports could be configured using the list data type.

Note that entries in a list for one pperty or parameter must be of the same type. The type (for simple entries)
or schema (for complex entries) is defined by #hey_schema attribute of the respectiveroperty definition
attribute definitions or input or outputparameter definitions

{ K2NI Kl yR f list
¢ e LIS vdz f A7 toscalist

3.2.4.1 Grammar
TOSCA lists are essentially normal YAML lists with tlesvfoli grammars:

3.2.4.1.1 Square bracket notation

[ <list_entry_1>, <list_entry 2>, ... ]

3.2.4.1.2 Bulleted (sequenced) list notation

- <list_entry_1>

- <list_entry_n>

In the abovegrammars the pseudo values that appear in angle brackets have the following meaning

1 <list_entry_*> :represents one entry of the list.

TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 51 of 267



3.2.4.2 Declaration Examples

3.2.4.2.1 List declaration using a simple type

The following example shows a list declaration with an entry schema based upon a simple integer type (which
has additional constraints):

<some_entity>:

properties:
listen_ports:
type: list

entry_schema :
description: listen port entry (simple integer type)
type: integer
constraint  s:
- max_length: 128

3.2.4.2.2 List declaration using a complex type

The following example shows a list declaration with an entry schema based upon a complex type:

<some_entity>:

properties:
products:
type: list
entry_schema :
description: Product information entry (complex type) defined elsewhere
type: Productinfo

3.2.4.3 Definition Examples
These examples show two notation options for defining lists:
1 A singleline option which is usefdor only short lists with simple entries.

1 A multiline option where each list entry is on a separate line; this option is typically useful or more
readable if there is a large number of entries, or if the entries are complex.

3.2.4.3.1 Square bracket notation

lis ten_ports: [ 80, 8080 ]

3.2.4.3.2 Bulleted list notation

listen_ports:
- 80
- 8080
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3.2.5 TOSCA map type

The map type allows for specifying multiple values for a parameter of property as a map. In contrast to the list
type, where each entry can only be addressed by its index in the list, entries in a map are named elements that
can be addressed by their keys.

Note that entries in a map for one property or parameter must be of the same type. The type (for simple
entries) or schema (for complex entries) is defined l®yetitry_schema attribute of the respectiveroperty
definition, attribute definition, or input or outputparameter deinition.

{ K2NI Kl yR i map
¢ & LIS vdz f A7 toscamap

3.2.5.1 Grammar
TOSCA maps are normal YAML dictionaries with following grammar:

3.2.5.1.1 Single-line grammar

{ <entry_key_ 1>: <entry_value_1>, ..., <entry_key n>: <entry_value_n>}
<entry_key n>: <entry_value _n>

3.2.5.1.2 Multi-line grammar

<entry_key 1>: <entry value 1>

<entry_key_n>: <entry_value_n>

In the abovegrammars the pseudo values that appear in angle brackets have the following meaning:

1 entry_key * :isthe required key for an entry in the map
1 entry_val ue_*:is the value of the respective entry in the map

3.2.5.2 Declaration Examples

3.2.5.2.1 Map declaration using a simple type

The following example shows a map with an entry schema definition based upon an existing string type (which
has additional constraints):

<some_erity>:

properties:
emails:
type: map
entry_schema :
description: basic email address
type: string
constraints:
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- max_length: 128

3.2.5.2.2 Map declaration using a complex type

The following example shows a map with an entry schema definition for contact information:

<some_entity>:

properties:
contacts:
type: map
entry_schema :
description: simple contact information
type: Contactinfo

3.2.5.3 Definition Examples
These examples show two notation options for defining maps:
1 A singleline option which is useful for only short maps with simple entries.
1 A multiline option whereeach map entry is on a separate line; this option is typically useful or more

readable if there is a large number of entries, or if the entries are complex.

3.2.5.3.1 Single-line notation

# notation option for shorter maps
user_name_to_id_map: { userl: 1001, user2 11002 }

3.2.5.3.2 Multi-line notation

# notation for longer maps
user_name_to_id_map:
userl: 1001
user2: 1002

3.2.6 TOCSA scalar-unit type

The scalar-unit type can be used to define scalar values along with a unit from the list of recognized units
provided below.

3.2.6.1 Grammar

TOSCA scalanit typed values have the following grammar:

<scalar> <unit>

In the abovegrammar the pseudo values that appear in angle brackets have the following meaning:

9 scalar :is arequired scalar value.
9 unit :is arequired unit value. Thenit value MUST be typeompatible with the scalar.

TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 54 of 267



3.2.6.2 Additional requirements

1 Whitespace: any number of spaces (including zero or none) SHALL be allowed between the scalar
value and the unit value.

1 1t SHALL be considered an error if either the scalar or unit portion is missing on a property or attribute
declaration derived from any scalar-unit type.

1  When performing constraint clause evaluation on values of the scalar-unit type, both the scalar value
portion and unit value portion SHALL be compared together (i.e., both are treated as a single value). For
example, if we have a property called storage_size . which is of type scalar-unit, a valid range constraint
would appear as follows:

o storage _size: in_range[4 GB, 20 GB ]

where storage size 6s r ange wloatet usingbeth tekevnameric and unit values (combined
together), inthiscase64 GB6&6 and 620 GBO.

3.2.6.3 Concrete Types

{ K2 NIl KI Yy R K scalarunit.size, scalaunit.size

¢ & LJS v dzl f A 1 tosca:scalaunit.size, tosca:scalamit.time

The scalar-unit type grammar is abstract and has two recognized concrete types in TOSCA:
9 scalarunit.sizec used to define properties that have scalar values measured in size units.
9 scalarunit.time ¢ used to define properties that have scalar values measured in size units.
9 scalarunit.frequencyc used to define properties that have scalar values measured in units per second.

These types and their allowed unit values are defined below.

3.2.6.4 scalar-unit.size

3.2.6.4.1 Recognized Units

Unit [Usage Description

B size byte

kB size kilobyte (1000 bytes)

KiB size kibibytes (1024 bytes)

MB size megabyte (1000000 bytes)

MiB size mebibyte (1048576 bytes)

GB size gigabyte (1000000000 bytes)

GiB size gibibytes (1073741824 bytes)

B size terabyte (1000000000000 bytes)

TiB size tebibyte (1099511627776 bytes)
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3.2.6.4.2 Examples

# Storage size in Gigabytes
properties:
storage_size: 10 GB

3.2.6.4.3 Notes

1 The unit values recognized by TOSCA Simple Profile fayp&enits are based upon a subset of those defined by
GNU athttp://www.gnu.org/software/parted/manual/html_node/unit.htm] which is a nomormative reference
to this specification.

 TOSCA treats these unitvaluesas dased Sy aA i A S o60S o3I b3 | G divaeht), BuFitis¥] . QX

considered best practice to use the case of these units as prescribed by GNU.

1 Some Cloud providers may not support byggel granularity for storage size allocations. In those cases, these
values could be treated as desired sizes acmal allocations would be based upon individual provider
capabilities.

3.2.6.5 scalar-unit.time

3.2.6.5.1 Recognized Units

Uni t Usage |Description
d time days

h time hours

m time minutes

S time seconds

ms time milliseconds

us time microseconds

ns time nanoseconds

3.2.6.5.2 Examples

# Response time in milliseconds
properties:
respone_time: 10 ms

3.2.6.5.3 Notes

1 The unit values recognized by TOSCA Simple Profile fotytpeaunits are based upon a subset of those defined
by International System of Units whose recognized abbreviatare defined within the following reference:
o http://lwww.ewh.ieee.org/soc/ias/pubdept/abbreviation.pdf
o0 This document is a nenormative reference to this specification and intettifor publications or
grammars enabled for Latin characters which are not accessible in typical programming languages
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3.2.6.6 scalar-unit.frequency

3.2.6.6.1 Recognized Units

Uni t Usage |Description

Hz frequency Hertz, or Hz. equals orwycle per second

kHz frequency Kiohertz, or kHz, equals to 1,000 Hertz

MHz frequency Megahertz, or MHz, equals to 1,000,000 Hertz or 1,000 kHz

GHz frequency Gigahertz, or GHz, equals to 1,000,000,000 Hertz, or 1,000,000 kHz, or 1,000 MHz.

3.2.6.6.2 Examples

# Processor raw clock rate
properties
clock rate: 2.4 GHz

3.2.6.6.3 Notes
9 The value for Hertz (Hz) is the International Standard Unit (ISU) as described by the Bureau International
RSa t2ARa Si a Sl addBuie: The IhtdrrmtipnaliSystern & Snitsi(S1) [8th edition,
2006; updated irR014E Bitp://www.bipm.org/en/publications/stbrochure/

3.3 Normative values

3.3.1 Node States

As components (i.e., nodes) of TOSCA applications are deployed, instantiated and orchestrated over their
lifecycle using normative lifecycle operations (see section 5.7 for normative lifecycle definitions) it is important
define normative values for communicating the states of these components normatively between orchestration
and workflow engines and any managers of these applications.

The following table provides the list of recognized node states for TOSCA Simple Profile that would be set by the

2NOKSAaGNF 02N 02 RSAONAROGS || y2RS AyaidlyOoSQa adlkdsSy
Node St ate
Val ue |Transi tDescription
initial no Node is not yet created. Node only exists as a template definition.
creating yes Node is transitioning from initial state to created state.
created no Node software has been installed.
configuring | yes Node is transitioning from created state to configured state.
configured no Node has been configured prior to being started.
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Node St ate

Val ue |Transi tDescription

starting yes Node is transitioning from configured state to started state.

started no Node is started.

stopping yes Node is transitioning from its current state to a configured state.

deleting yes Node is transitioning from its current state to one where it is deleted and its state is no

longer tracked by the instance model.

error no Node is in an error state.

3.3.2 Relationship States

Similar to the Node Stasedescribed in the previous section, Relationships have state relative to their
(normative) lifecycle operations.

The following table provides the list of recognized relationship states for TOSCA Simple Profile that would be set
by the orchestratorto de®®@NA 6 S | y2RS Ayaidly0SqQa adal aSy

Node St ate

Val ue |Transi tDescripti on

initial no Relationship is not yet created. Relationship only exists as a template definition.

3.3.2.1 Notes
1 Additional states may be defined in future versions of the TOSCA Simple ProdfAML specification.

3.3.3 Directives

There are currently no directive values defined for this version of the TOSCA Simple Profile.

3.3.4 Network Name aliases

The following are recognized values that may be used as aliases to reference types of networks within an
application model without knowing their actual name (or identifier) which may be assigned by the underlying
Cloud platform at runtime.

Al i as valDescription

PRIVATE An alias used to reference the first private network within a property or attribute of a Node or
Capability which would be assigned to them by the underlying platform at runtime.

A private network contains IP addresses and ports typically used to listen for incoming traffic to an
application or service from the Intranet and not accessible to the public internet.
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Al i as valDescription

PUBLIC An alias used to reference the first public network within a property or attribute of a Node or Capability
which would be assigned to them by the underlying platform at runtime.

A public network contains IP addresses and ports typically used to listen for incoming traffic to an
application or service from the Internet.

3.3.4.1 Usage

These aliases would be used in the tosca.capabilities.Endpoint Capability type (and types derived from it)
within the network_name field for template authors to use to indicate the type of network the Endpoint is
supposed to be assigned an IP address from.

3.4 TOSCA Metamodel

This section defines all modelable entities that comprise the TOSCA Version 1.0 Simple Profile specification
along with their keynames, grammar and requirements.

3.4.1 Required Keynames

The TOSCA metamodel includes complex types (e.g., Node Types, Relationship Types, Capability Types, Data
Types, etc.) each of which include their own list of reserved keynames that are sometimes marked as required.
These types may be used to derive other types. These derived types (e.g., child types) do not have to provide
required keynames as long as they have been specified in the type they have been derived from (i.e., their parent

type).
3.5 Reusable modeling definitions

3.5.1 Description definition

This optional element provides a means include single or multiline descriptions within a TOSCA Simple Profile
template as a scalar string value.

3.5.1.1 Keyname
The following keyname is used to provide a description within tA8CTA Simple Profile specification:

description

3.5.1.2 Grammar

Description definitions have the following grammar:

description: <  string >

3.5.1.3 Examples

Simple descriptions are treated as a single literal that includes the entitertsrof the line that immediately
follows thedescription  key:

description : This is an example of a single line description (no folding).

¢tKS ,la[] aF2fRSR¢ aief3y8l RSEOANR LBE 20z SRKEADKI a2l R3
characters.
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description :>
This is an example of a multi
breaks for easier readability...

- line description using YAML. It permits for line

if needed. However, (multiple) line breaks are folded into a single space

character when processed into a s ingle string value.

3.5.1.4 Notes
T Use of Afoldedod style is discouraged f or dedcaptiof AML st
keyname.

3.5.2 Constraint clause

A constraint clause defines an operation along with one or more compatible values that can be used to define a

constraint on a property or parameterdds all owed val
its entities.
3.5.2.1 Operator keynames
The following is the list of recognized operators (keynames) when defining constraint clauses:
h LIBER NI | ¢ @& LIS #F £ dzS ¢[|5SAONALIIAZY
equal scalar any [ 2yaiNIAYya + LINBLISNI& 2N LI NFYSGS
greater_than scalar comparable [ 2yaiNIAYya + LINBLISNI& 2N LI NFYSGS
declared.
greater_or_equal | scalar comparable / 2YyA0NFAYEA F LINRPLISNI& 2N LI NFYSGS
the value declared.
less_than scalar comparable / 2YA0NIAYE F LINPLISNI& 2N LI NFYSGS
less_or_equal scdar comparable / 2YA0NIAYE F LINPLISNI& 2N LI NFYSGS
value declared.
in_range dual scalar | comparable, Constrains a property or parameter to a value in range of (inclusieewvo
range values declared.
Note: subclasses or templates of types that declare a property with the
in_range constraint MAY only further restrict the range specified by the
parent type.
valid_values list any Constrains a property or parameter to a valuettisin the list of declared
values.
length scalar string, list, map | Constrains the property or parameter to a value of a given length.
min_length salar string, list, map | Constrains the property or parameter to a value to a minimum length.
max_length scalar string, list, map | Constrains the property or parameter to a value to a maximum length.
pattern regex string Constrains the property or parameter to a valtihat is allowed by the provideq

regular expression.

Note: Future drafts of this specification will detail the use of regular
expressions and reference an appropriate standardized grammar.
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3.5.2.1.1 Comparable value types

In the Value Type column above, an ergrcondparablé& includesinteger, float, timestamp string, version
and scalarunit types whilel y Sy anyBefe® ® ary type allowed in the TOSCA simple profile in YAML.

3.5.2.2 Additional Requirements

1 If no operator is present for a simple scala@lue on a constraint clause 3HA Lbe interpreted as
0SAYy3 SljdzA G f &qyalé (R2LISKNI AA2YNT LONRSZeRGRIE R2 LIS AD 8 SN | & K
for clarity when expressing a constraint clause.

 ¢K®ngthh ¢ 2 LISNALDSBNIAY G SNLINBGSR YSIyYy daretc§é TFT2N) asSi

1 Values provided by the operands (i.e., values and scalar values) SHALL be type-compatible with their
associated operations.

1 Future drafts of this specification will detail the use of regular expressions and reference an appropriate
standardized grammar.

3.5.2.3 Grammar

Constraint clauses have one of the following grammars:

# Scalar grammar
<operator>: <scalar_value>

# Dual scalar grammar
<operator>: [ <scalar_value_ 1>, <scalar_value_2> ]

# List grammar
<operator> [ <value_1>, <value_2>, ..., <value_n> |

# Regular expression (regex) grammar
pattern: <regular_expression_value>

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

1 operator : represents a required operator from the specified list shown above (see section 3.5.2.1
AOperator keynameso) .

9 scalar_value, scalar_value _*:represents a required scalar (or atomic quantity) that can hold only

one value at a time. This will be a value of a primitive type, such as an integer or string that is allowed

by this specification.

value _*: represents a required value of the operator that is not limited to scalars.

reqular_expression_value  :represents a regular expression (string) value.

1
1
3.5.2.4 Examples

Constraint clauses used on parameter or progetefinitions:

# equal
equal: 2

# greater_than
greater_than: 1
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# greater_or_equal
greater_or_equal: 2

# less_than
less_than: 5

# less_or_equal
less_or_equal: 4

#in_range
in_range: [ 1,4 ]

# valid_values

valid_values: [ 1,2,4 ]
# specific length ( in characters)
length: 32

# min_length (in characters)
min_length: 8

# max_length (in characters)
max_length: 64

3.5.3 Property Filter definition

A property filter definition defines criteria, using constraint clauses, for selection of a TOSCA entity based upon it

property values.

3.5.3.1 Grammar

Property filter definitions have one of the following grammars:

3.5.3.1.1 Short notation:

The following singkine grammar may be used when only a single constraint is needed on a property:

<property_name>: < property constraint_clause >

3.5.3.1.2 Extended notation:

The following multline grammar may be used when multiple constraints are needed on a property:

<property_name>:

- <property_cons traint_clause 1

- <property_constraint_clause n

TOSCA-Simple-Profile-YAML-v1.0-cos01
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In the above grammars, the pseudo values that appear in angle brackets have the following meaning:

91 property_name: represents the namef propety that would be used to select a property definition
with the same namepfoperty_name ) on a TOSCéntity (e.g., a Node Typ&ode Template, Capability
Type, eto.
9 property_constraint_clause_*: representsconstraint clause(dhat would be used to fiétir entities
0FaSR dzll2y GKS yIYSR LINPLISNIe&Qa @t fdzS6av o
3.5.3.2 Additional Requirements

1 Property constraint clauses must be type compatible with the property definitions (of the same name)
as defined on the target TOSCA entity that the clause would be appliedtagains

3.5.4 Node Filter definition

A node filter definition defines criteria for selection
property values, capabilities and capability properties.

3.5.4.1 Keynames
The following is the list of recognized keynames for 8T® node filter definition:

YSeylYS |wSldz¢eLlS 5SAO0ONRLIGAZ2Y

properties no list of An optional sequenced list of property filters that would be used to select
property filter (filter) matching TOSCA entities (e.g., Node Template, Node Type, Capab
definition ¢tel)lSazr SiO0avds o6FaSR daly (KSANI LINE

capabilities no list of capability | An optional sequered list of capability names or types that would be used
names or select (filter) matching TOSCA entities based upon their existence
capability type
names

3.5.4.2 Additional filtering on named Capability properties
Capabilities used as filters often have their own sets of properties wigohcan be used to construct a filter.

YSeylYS |wSldz¢eLlS 5SAaO0ONRLIIAZ2Y

<capability no list of An optional sequenced list of progg filters that would be used to select

name_or_type> property filter (filter) matching TOSCA entities (e.g., Node Template, Node Type, Capal
name>: definitions telLSazr SGO0d0 ol aSR dzlRy GKSANI OF L
properties

3.5.4.3 Grammar

Node filter definitions have following grammar:

<filter _name>:
properties:
- <property_filter_def 1 >
- <property_filter_def n >
capabilities:
- <capability_ name_or_type 1>:
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properties:
- <cap_1_ property filter def 1>

- <cap_m property_filter_ def n>
- <capability nhame_or_ type n>:
properties:
- <cap_1 property filter_def 1 >

- <cap_m property_filter_def n >

In the above grammathe pseudo values that appear in angle brackets have the following meaning:

9 property_filter_def *: representsa property filter definition that would be used to select (filter)
matching TOSCA entities (e.g., Node Template, Node Type, Capability Typéssetd upon their
LINR LISNII& RSTAYAGA2YAaQ O fdsSaod

1 capability_ name_or_type_*: represents theype ornameof a capability that would be used to
select (filter) matching TOSCA entities based upon their existence

9 cap_*_property_def *:  representsa propery filter definitionthat would be used to select (filter)
matching TOSCA entities (e.g., Node Template, Node Type, Capability Types, etc.) based upon their
OF LI 0AfAGASAQ LINRPLISNIE RSTAYAGAZ2YAQ O fdsSao

3.5.4.4 Additional requirements

9 TOSCA orchestrato&HALlsearchfor matching capabilities listed on a target filter by assuming the
capability name is first a symbolic name and secondly it is a type name (in order to avoid namespace
collisions).

3.5.4.5 Example

The following example is a filter that would be used to select a TOSCA Compute node based upon the values of
its defined capabilities. Specifically, this filter would select Compute nodes that supported a specific range of
CPUs (i.e., num_cpusvalue between 1 and 4) and memory size (i.e., mem_size of 2 or greater) from its declared
Ahost o capability.

my_node_template:
# other details omitted for brevity
requirements:

- host:
node_filter
capabilities:
C -U 2Ei 00Oz #I1 1 bOOA eiprbpkries:i1 AAAO OEAO
- host:
properties:
- num_cpus: {in_range:[1,4]}
- mem_size: { greater_or_equal: 512 MB}
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3.5.5 Repository definition

A repository definition defines a named external repository which contains deployment and implementation
artifacts that are referenced within the TOSCA Service Template.

3.5.5.1 Keynames

The following is the list of recognized keynames for a TOSCA repository definition:

YSeyl YwSljdzA¢e IS |/ 2ya0GNI|5SaONRLIGAZ2Y

description no description | None The optional description for the repository.

url yes string None The required URL or network address used to access the reposito
credentid no Credential | None The optional Credential used to authorize access to the repository

3.5.5.2 Grammar

Repository definitions have one the following grammatrs:

3.5.5.2.1 Single-line grammar (no credential):

<repository _name>: <repository_address >

3.5.5.2.2 Multi-line grammar

<repository _name:

description: <  repository _description >
url : < repository_address >

credential: <  authorization_credential >

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

repository _name represents the required symbolic name of the repository as a string.
repository_description : contains an optional description of the repository.

repository_address : represents the required URL of the repository as a string.
authorization_credentia | : represents the optional credentials (e.g., user ID and password) used to
authorize access to the repository.

f
f
f
f

3.5.5.3 Example
The following represents a repository definition:

repositories:
my_code_repo:
AAOAOEDPOEIT Kk -U POI EAAORO Al AA OADPIT OEOI OU ET
url:  https://github.com/ my: project/

3.5.6 Artifact definition

An artifact definition defines a named, typed file that can be associated with Node Type or Node Template and
used by orchestration engine to facilitate deployment and implementation of interface operations.
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3.5.6.1 Keynames

The following is the list of recognized keynames for a T@#&#ct definition when using the extended
notation:

YSeyl YS wSljdzA¢ellS |[5SaONRLIGAZY
type yes string Therequired artifacttype for the artifact definition
file yes string The requiredJRI string (relative or absolute) which can be used to locate th

F NIHAFIF OGQa FAESO

repository no string The optional name of theepository definition which contains the location of
the external repository that contains the artifact. The artifact is expected to
referenceable by itfile  URI within the repository.

description no descrigion | The optional description for thartifact definition
deploy_path no string ¢KS FAES LI GK GKS aa20A0SR TAES
container.

3.5.6.2 Grammar
Artifact definitions haveone ofthe following grammas:

3.5.6.2.1 Short notation

The following singkine grammar may be used whénK S | NJi Aafidimirie §@e can de iierred from the
file URI

<artifact name >:< artifact_  file_URI >

3.5.6.2.2 Extended notation:
ThefollowingmultEi Ay S 3INI YYIFNJ Y& 0SS dzaASR 6KSy GKS INIATEFOGC
explicitly declared:

<artifact name >:

description: <artifact_description >
type: <artifact_type name >
file:  <artifact_file_URI >

repository: <  artifact_repository_name >
deploy p ath: < file_deployment_path >

In the abovegrammars the pseudo values that appear in angle brackets have the following meaning:

9 artifact_ name : represents the requiredymbolicname of theartifactas astring.

9 artifact_description : represents the optionatlescriptionfor the artifact.

9 artifact_type_name :represents the requiredrtifact typethe artifact definition is based upon.

1 artifact_file_URI : represents the required URI string (relative or absolute) which can
AA OOGAA Oi 11AAOA OEA AOOEAZAAAORO £EEI At

1 artifact_repository_name . represents the optional name of threpository definitionto use to
retrieve the associated artifact (file) from.

9 file_deployement_path :represents the optional path thertifact_file_URI would be copied into

gAUKAY GKS GFNBSG y2RSQa O2yidl Ay SN®
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3.5.6.3 Example

The following represents an artifadéfinition:

my_file_artifact: ../my_apps_files/operation_artifact.txt

3.5.7 Import definition

An import definition is used within a TOSCA Service Template to locate and uniquely name another TOSCA
Service Template file which has type and template definitions to be imported (included) and referenced within

another Service Template.

3.5.7.1 Keynames

The following is the list of recognized keynames for a TOSCA import definition:

YSeyYyl YS|wSljdzA¢eLlS|/ 2yaiN{5SaONRLIAZY

file yes string None The required symbolic name for the imported file.

repository no string None Theoptional symbolic name of the repository definition where the
imported file can be fond as a string

namespace_uri no string None Theoptional namespace URI to that will be applied to type
definitions found within the imported file as a string.

namespace_prefiy no string None Theoptional namespace prefix (alias) that will be used to indicate

the namespace_uri when forming a qualified name (i.e., gnamg
when referencing type definitions from the imported file

3.5.7.2 Grammar
Import definitions have one the following gramnsa

3.5.7.2.1 Single-line grammar:

<import_name>: <file_ URI>

3.5.7.2.2 Multi-line grammar

<import_ name>:

file: <file_URI>
repository: <repository _name>

namespace_uri: < definition_
namespace_prefix: <

definition_

namespace_uri>

namespace_prefix>

In the above grammar, thpseudo values that appear in angle brackets have the following meaning:

1 import _name represents the required symbolic name for the imported file as a string.

. contains the required name (i.e., URI) of the file to be imported as a string.

1 repository_name : represents the optional symbolic name of the repository definition where the
imported file can be found as a string.

1 namespace_uri : represents the optional namespace URI to that will be applied to type definitions found
within the imported file as a string.

1 namespace_prefix : represents the optional namespace prefix (alias) that will be used to indicate the
namespace_uri when forming a qualified name (i.e., gname) when referencing type definitions from the
imported file as a string.

1 file_uri
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3.5.7.3 Example

The following represents how import definitions would be used for the imports &egnwithin a TOSCA Service

Template:

imports:

- some_definition_file: pathl/path2/some_defs.yaml
- another_definition_file:
file: pathl/path2/file2.yaml

repository:

my_service_catalog
namespace_uri: http://mycompany.com/tosca/1.0/plat
namespace_prefix:

mycompany

3.5.8 Property definition

form

A property definition defines a named, typed value and related data that can be associated with an entity defined
in this specification (e.g., Node Types, Relationship Types, Capability Types, etc.). Properties are used by

templ ate aut

instantiated. The value of a property can be retrieved using the get_property

Templates.

hors to

provi de

3.5.8.1.1 Attribute and Property reflection

The actual state of the entity, at any point in its lifecycle once instantiated, is reflected by Attribute definitions.
TOSCA orchestrators automatically create an attribute for every declared property (with the same symbolic name)
to allow introspection of both the desired state (property) and actual state (attribute).

3.5.8.2 Keynames

values to TOSCA
function within TOSCA Service

nput

The following is the list of recognized keynames for a TOSCA property definition:

ent i

YSeyl YIwSISR ¢ & LIS /| 2yaiGNI A|5Sa0ONRLIGAZ2Y

type yes string None The required data type for the property.

description no description None The optional description for the property.

required no boolean default: true An optional key that declares a property as required
(true ) or not false ).

default no <any> None An optionalkeythat mayprovide a value tde usedas a
default if not provided by ano#r means.

status no string default: supported | The optional status of the property relative to the
specification or implementation. See table below for va
values.

constraints no list of None The optional list of sequenced constraint clauses for thg

constraint clauses property.

entry_schema| no string None The optional key that is used to declare the name of thq
Datatype definitiorfor entries of set types such as the
TOSCAst or map.
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3.5.8.3 Status values

The following property status values are supported:

£ £ dzS 5SaONRLIGAZ2Y

supported Indicates the property is supported. This is tlefault value for all property definitions.
unsupported Indicates the property is not supported.

experimental Indicates the property is experimental and has no official standing.

deprecated Indicates the property has been deprecated by a new specification version.

3.5.8.4 Grammar

Named property definitions have the following grammar:

<property_name>:
type: < property_type >
descr iption: <  property_description >
required: < property_required >
default: <default_value>

status: < status value >

constraints:

- <property_constraints >

entry_schema:

description: <entry_description >
type: <entry type >
const raints:

- <entry_constraints >

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

f
f
f
f

=a =4 =4

property_name : represents the required symbolic name of the property as a string.
property_description : represents the optional description of the property.

property _type :represents the required data type of the property.

property _required :represents an optional boolean value (true or false) indicating whether or not the
property is required. If this keyname is not present on a property definition, then the property SHALL be
considered required (i.e., true) by default.

default_value : contains a type-compatible value that may be used as a default if not provided by
another means.

status_value : a string that contains a keyword that indicates the status of the property relative to the
specification or implementation.

property_constraint s: represents the optional sequenced list of one or more constraint clauses on
the property definition.

entry_description : represents the optional description of the entry schema.

entry type: represents the required type name for entries in a list or map property type.

entry _constra int s: represents the optional sequenced list of one or more constraint clauses on
entries in a list or map property type.

3.5.8.5 Additional Requirements

1 Implementations of thefOSC/A&imple ProfilesSHALlautomatically reflect (i.e., make available) any
property defined on an entity as an attribute of the entity witite same name as the property.
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1 A propertySHALIbe consideredequired by defaulfi.e., as if theequired keyname on the definition
issettotrue 0 dzy f S&aa (r&gbredR EnaneiseiplilyQet false .

T ¢KS @I fdzS LINE JARSR defalt keynadSHAIE beltype cBipatihle/withi theyyieQ &

declared on the d€ A Yy A tiipA Reyh@nde.
1 Constraints of a property definition SHALL be type-compatible with the type defined for that definition.

3.5.8.6 Notes

1 This element directly maps to th&opertiesDefinition element defined as part of the schema for
most type and entitieslefined in theTOSCA v1.0 specification
1 Inthe TOSCA v1.0 specification constraints are expressed in the XML Schema definitions of Node Type

properties referenced in the PropertiesDefinitio n element of NodeTypedefinitions.
3.5.8.7 Example
The following represents an example of a property definition with constraints:

properties:

num_cpus:
type: integer
description: Number of CPUs requested fora software node instance.
default: 1
r equired: true
constraints:

- valid values: [ 1, 2, 4, 8]

3.5.9 Property assignment

This section defines the grammar for assigning values to named properties within TOSCA Node and Relationship
templates that are defined in their corresponding named types.

3.5.9.1 Keynames
The TOSCA property assignment has no keynames.

3.5.9.2 Grammar

Property assignments have the following grammar:

3.5.9.2.1 Short notation:

The following singkine grammar may be used when a simple value assignment is needed:
<property _name>: <property value> | { <property_value_expression> }

In the above grammars, the pseudo values that appear in angle brackets have the following meaning:

1 property_name: represents the namef a property that would be used to select a property definition

with the same name witin on a TOSGtity (e.g., Node Template, Relationship Template, etc.,)
which is declared in its declared typmg., a Node Typ&ode Template, Capability Type, gtc.
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9 property_value , property value_expression : represent the typecompatible value t@assign to
the named property. Property values may be provided as the result from the evaluation of an
expression or a function.

3.5.10 Attribute definition

An attribute definition defines a named, typed value that can be associated with an entity defined in this
specification (e.g., a Node, Rel ationship or Capability
some property of a TOSCA entity after it has been deployed and instantiated (as set by the TOSCA orchestrator).

Attribute values can be retrieved via the get_attribute  function from the instance model and used as values to

other entities within TOSCA Service Templates.

3.5.10.1 Attribute and Property reflection

TOSCA orchestrators automatically create Attribute definitions for any Property definitions declared on the same
TOSCA entity (e.g., hodes, node capabilities and relationships) in order to make accessible the actual (i.e., the
current state) value from the running instance of the entity.

3.5.10.2 Keynames
The following is the list of recognized keynames for a TOSCA attribute definition:

YSeyl Yl wSljdzg¢eLldS |/ 2yaiGNI|5SA0ONALIGAZY

type yes string None The required dataype for the attribute.

description no description | None The optional description for the attribute.

default no <any> None An optionalkeythat mayprovide a value tde usedas a default if not
provided by andber means.
This value SHALL be type compatible with the type declared by th
LINE LIS NJi @ tjRo8 Keéynamel A 2 y Q&

status no string default: The optionaktatus of the attribute relative to the specification or

supported implementation. See supportestatus valueslefined under the

Property definitionsection.

entry_schema| no string None The optional key that is used to declare the name ofDlaatype
definition for entries of set types such as the TO3&4r map.

3.5.10.3 Grammar

Attribute definitions have the following grammar:

attributes:
<attribute_name >:
type: < attribute_type >
description: <
default: <default_value>
status: <

attribute_description >

status_value >

In the above grammar, the pseudo values that appear in angle brackets rafaltwing meaning:

1 attribute _name represents the required symbolic name of the attribute as a string.

1 attribute _type : represents the required data type of the attribute.

9 attribute _description : represents the optional description of the attribute.

1 default value : contains a type-compatible value that may be used as a default if not provided by

another means.

TOSCA-Simple-Profile-YAML-v1.0-cos01
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved.

17 August 2016
Page 71 of 267



I status value :contains a value i ndi c ativetothe spdeiicatiantvérsion®.g.t eds s
supported, deprecated, etc.). Supported status values for this keyname are defined under Property
definition.
3.5.10.4 Additional Requirements

1 In addition to any explicitly defined attributes on a TOSCA entity (e.g., Node Type, RelationshipType,
etc.), implementations of th&# OSCA&imple ProfileélUSTautomatically reflect (i.e., make available) any
property defined on an entjtas an attribute of the entity witthe same name as the property.

1 Values for the default keynamdUSTbe derived or calculated from other attribute or operation output
values (that reflect the actual state of the instance of the corresponding resounded@ hardcoded
or derived from a property settings or inputs (i.e., desired state).

3.5.10.5 Notes

9 Attribute definitions are very similar BBroperty definitionshowever, properties of entities reflect an
inputthatOF NNA S&8 GKS GSYLX GS dzikK2NRa NBIljdzSaiSR 2N
orchestrator (attempts to) use when instantiating the entity whereas attributes reflect the actual value
(i.e., actual state) that provides the actual instantiatetliea

o For example, a property can be used to request the IP address of a node using a property
(setting); however, the actual IP address after the node is instantiated may by different and
made available by an attribute.

3.5.10.6 Example
The following representsr@quired attribute definition:

actual_cpus :
type: integer
description: Actual nu mber of CPUs allocated to the node instance.

3.5.11 Attribute assignment

This section defines the grammar for assigning values to named attributes within TOSCA Node and Relationship
templates which are defined in their corresponding named types.

3.5.11.1 Keynames

The TOSCA attribute assignment has no keynames.

3.5.11.2 Grammar

Attribute assignments have the following grammar:

3.5.11.2.1 Short notation:

The following singkdine grammar may be used when a pimvalue assignment is needed:

<attribute_name>: <attribute_value> | { <attribute_value_expression> }
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3.5.11.2.2 Extended notation:

The following multline grammar may be used when a value assignment requires keys in addition to a simple
value assignment:

<attrib ute_name>:
description: <attribute_description>
value: <attribute_value> | { <attribute_value_expression> }

In the above grammars, the pseudo values that appear in angle brackets have the following meaning:

1 attribute_name:  represents the namef an dtribute that would be used to select an attribute
definition with the same name within on a TOSE Wty (e.g., Node Template, Relationship Template,
etc.) which is declared (or reflected from a Property definition) in its declared(g/ge a Node Type
Node Template, Capability Type, &tc.

1 attribute_value , attribute_value_expresssion: represent the typecompatible value to assign
to the named attribute. Attribute values may be provided as the result from the evaluation of an
expression or a functio

9 attribute _description :represents the optionadlescriptionof the attribute.

3.5.11.3 Additional requirements

1 Attribute valuesMAY be providedby the underlying implementation at runtimeghen requested by the
get_attribute functionor it MAY be provided through the evaluation @xpressionsand/or functions
that derive the valuefrom other TOSCA attributé€also at runtime)

3.5.12 Parameter definition

A parameter definition is essentially a TOSCA property definition; however, it also allows a value to be assigned
to it (as for a TOSCA property assignment). In addition, in the case of output parameters, it can optionally inherit
the data type of the value assigned to it rather than have an explicit data type defined for it.

3.5.12.1 Keynames

The TOSCA parameter definition has all the keynames of a TOSCA Property definition, but in addition includes
the following additional or changed keynames:

YSeyl YlwSldz| ¢ & LIS /| 2yaiGNI A|5Sa0ONRLIGAZ2Y

type no string None The required data type for the parameter.

Note: This keyname is required for a TOSCA Property
definition, but is not for a TOSCA Parameter definition.

value no <any> N/A The typecompatible value to assign to the named
parameter Parametervalues may be provided as the
result from the evaluation of an expression or a functio

3.5.12.2 Grammar

Named parameter definitions have the following grammar:

<parameter_name>:
type: < parameter _type >
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description: <  parameter _description >
value: <parameter_value> | { <parameter_value_expression> }
required: < parameter _required >
default: < parameter_default _value>
status: < status_value >
constraints:

- <parameter_constraints >
entry_schema:

description: <entry_description >

type: <entry type >

constraints:

- <entry_constraints >

In the above grammar, the pseudo values that appear in angle brackets havdltharfg meaning:

1 parameter _name represents the required symbolic name of the parameter as a string.

1 parameter _description : represents the optional description of the parameter.

1 parameter _type : represents the optional data type of the parameter. Note, this keyname is required for
a TOSCA Property definition, but is not for a TOSCA Parameter definition.

9 parameter_value , parameter value_ expresssion: represent the typecompatiblevalue to assign
to the named parameter. Parameter values may be provided as the result from the evaluation of an
expression or a function.

1 parameter _required :represents an optional boolean value (true or false) indicating whether or not the
parameter is required. If this keyname is not present on a parameter definition, then the property SHALL
be considered required (i.e., true) by default.

1 default_value : contains a type-compatible value that may be used as a default if not provided by
another means.

1 status_value : a string that contains a keyword that indicates the status of the parameter relative to the
specification or implementation.

1 parameter _constraint s: represents the optional sequenced list of one or more constraint clauses on

the parameter definition.

entry_description : represents the optional description of the entry schema.

entry _type: represents the required type name for entries in a list or map parameter type.

entry _constraint s: represents the optional sequenced list of one or more constraint clauses on

entries in a list or map parameter type.

= =4 =4

3.5.12.3 Additional Requirements

1 A parameterSHALIbe consideredequired by defaulfi.e., as if theequire d keyname on the definition
issettotrue 0 dzy f S&aa GregGiredR EFnameis@iplRillyQet false .

T ¢KS @It dzS LINRJARSR Refaultl keydarEBHABKE §pelcdrnPatileyivihitie 2 v Q &
8L RSOf I NEBR tnpeykeydtn8 RSFTAYAGA2Y Qa

1 Constraints of a parameter definition SHALL be type-compatible with the type defined for that definition.

3.5.12.4 Example
The following represents an example of an input parameter definition with constraints:
inputs:

Cpus:
type: integer
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description: Nu  mber of CPUs for the server.
constraints:
- valid values: [ 1, 2, 4, 8]

The following represents an example of an (untyped) output parameter definition:

outputs:
server_ip:
description: The private IP address of the provisioned server.
value: { get_attribute: [ my_server, private_address | }

3.5.13 Operation definition

An operation definition defines a named function or procedure that can be bound to an implementation artifact
(e.g., a script).

3.5.13.1 Keynames

The following is the list of recogeid keynames for a TOSCA operation definition:

YSeyl Y§wSI dzA ¢ & LIS 5SA0ONRLINAZY
description no description The optional description string for the associated named operation.
implementation | no string The optional implementation artifact name (e.g., a script file name within

TOSCA CSAR file).

inputs no list of The optional list of input properties defiras (i.e., parameter definitions)
property definitions for operation definitions that are within TOSCA Node or Relationship Ty
definitions. This includes when operation definitions are included as part
Requirement definition in a Node Type.

no list of The optional list of input property assignments (i.e., parameters
property assignments | assignments) for operation definitions that are within TOSCA Node or
Relationship Template definitions. This includes wherrajien definitions
are included as part of a Requirement assignment in a Node Template.

The following is the list of recognized keynames to be used witiiplementation  keyname within a TOSCA
operation definition:

YSeyl YqwSI dzA ¢ & LIS 5Sa0ONRLIGAZ2Y
primary no string The optional implementation artifact name (i.e., the primary script file naf
within a TOSCA CSAR file).
dependencies | no list of The optional ordered list aine or more dependent or secondary
string implementation artifact name which are referenced by the primary
implementation artifact (e.g., a library the script installs or a secondary
script).

3.5.13.2 Grammar

Operationdefinitions have the following grammsr

3.5.13.2.1 Short notation
The following singkine grammar may be used when ohlyy 2 LIS NJ (0 A 2 y Qartifaktié hdeded Sy G I G A
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<operation_name >: <implementation_artifact name >

3.5.13.2.2 Extended notation for use in Type definitions

The followingmulti-line grammar may be usad Node or Relationship Type definitiowbenadditional
information about the operation is needed:

<operation_name >:
description: <operation_description >
implementation: < implementation_artifact name >
inputs:
<property _definitions >

3.5.13.2.3 Extended notation for use in Template definitions

The followingmulti-line grammar may be used Node or Relationship Template definitionbenthere are
multiple artifacts that may be needed for the operation to be implemented:

<operation_name >:
description: <operation_description >
implementation:
primary: <implementation_artifact_name >
dependencies:

- <list_ of _dependent_artifact names >

inputs:
<property_assignments >

In the abovegrammarsthe pseudo values that appear in angle brackets have the following meaning:

9 operation_name : represents theequired symbolic name of the operati@s astring.

9 operation_description : represents the optionalescriptionstring for the corresponding
operation_name .

9 implementation_art ifact_name : represents the optional nametfing) of an implementation artifact
RSTAYAGAZ2Y ORSTAYSR St aSoKSNBOI 2N §KS RANBOG yl
a service templateelative, pah-inclusive filename or absolute file location using a URL).

9 property_definitions : represents the optional list gfroperty definitionswhich the TOSCA
orchestrator would make available (i.e., or pass) to theesponding implementation artifact during its
execution.

9 property_ assignments : represents the optional list gfroperty assignmentfor passing parameters to
Node or Relationship Template operat®providing values for properties defined in their respective
type definitions.

9 list_of_dependent_artifact_names : represents the optional ordered list of one or more dependent
or secondary implementation artifact names (as strings) which are referencta lprimary
implementation artifact. TOSCA orchestrators will copy these files to the same location as the primary
artifact on the target node so as to make them accessible to the primary implementation artifact when
it is executed.
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3.5.13.3 Additional requirements

1 The default sukclassing behavior for implementations of operations SHALL be override. That is,
implementation artifacts assigned in subclasses override any defined in its parent class.

1 Template authors MAY provide property assignments on operatious$ngn templates that do not
necessarily have a property definition defined in its corresponding type.

1 Implementation artifact file names (e.g., script flenames) may include file directory path names that are
relative to the TOSCA service template figelt when packaged within a TOSCA Cloud Service ARchive
(CSAR) file.

3.5.13.4 Examples
3.5.13.4.1 Single-line implementation example

interfaces:
Standard :
start : scripts/ start_server .sh

3.5.13.4.2 Multi-line implementation example

interfaces:
Configure:
pre_configure_source
implementation:
primary:  scripts /pre_configure_source.sh
dependencies:
- scripts/setup  .sh
- binaries/library .rpm
- scripts [/ register .py

3.5.14 Interface definition

An interface definition defines a named interface that can be associated with a Node or Relationship Type

3.5.14.1 Keynames
The following is the list of recognized keynames for a TOSCA interface definition:

YSeayl YwSI dzA|l ¢ & LIS 5SaONRLIGAZ2Y
inputs no list of The optional list of input property definitions available to all defined
property definitions operations for interface definitions that are within TOSCA Node or

Relationship Type definitions. This includes when interface definitions g
included as part oA Requirement definition in a Node Type.

no list of The optional list of input property assignments (i.e., parameters

property assignments assignments) for interface definitions that are witfi@SCA Node or
Relationship Template definitions. This includes when interface definitig
are referenced as part of a Requirement assignment in a Node Templat

3.5.14.2 Grammar

Interfacedefinitions have the following grammar:
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3.5.14.2.1 Extended notation for use in Type definitions

The followingmulti-line grammar may be usad Node or Relationship Type definitions:

<interface_definition_name >:
type: < interface_type_name >

inputs:
<property _definitions >
<operation_definition s>

3.5.14.2.2 Extended notation for use in Template definitions
The followingmulti-line grammar may be usad Node or Relationship Type dfions:

<interface_definition_name >:
inputs:
<property_assignments >
<operation_definition s>

In the abovegrammars, the pseudo values that appear in angle brackets have the following meaning:

9 interface_definition_name: represents the requiredymbolicname of the interfaceas astring.
1 interface_type_name :represents the re quired name of the Interface Type for the
interface definition.
9 property_definitions : represents the optional list gfroperty definitions(i.e., parameters) which the

TOSCA orchestrator would make availabk,(br pass) to all defined operations.
- This means these properties and their values would be accessible to the implementation artifacts
(e.g., scripts) associated to each operation during their execution.

9 property_ assignments : represents the optionaldt of property assignmentfor passing parameters to
Node or Relationship Template operations providing values for properties defined in their respective
type definitions.

9 operation_ definitions : represents the requird name of one or moreperation definitions

3.6 Type-specific definitions
3.6.1 Capability definition

A capability definition defines a named, typed set of data that can be associated with Node Type or Node
Template to describe a transparent capability or feature of the software component the node describes.

3.6.1.1 Keynames
The following is the list of recognized keynames for a T@8gaabilitydefinition:

YSeyYIlYS |wSljdzg¢ceLlS [/ 2yaidNI|5Sa0ONRLIAZY

type yes string N/A The required name of the Capability Type the capability
definition is based upon.

description no description | N/A The optional description of the Capability defion.
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YSeyYylYS |wSljdzg¢eLlS |/ 2yaidNI|5SAa0ONRLIAZY
properties no list of N/A An optional list of property definitions for the Capability
property definition.
definitions
attributes no list of N/A An optional list of attribute definitions for the Capability
attribute definition.
definitions
valid_source_typeg§ no strind] N/A An optional list of one or more valid names of Node Types thg|
are supported as valid sourcesafy relationship established to
the declared Capability Type.
occurrences no rangeof implied default | The optional minimum and maximum occurrences for the
integer of capability. By default, an exported Capability should allow at

least one relationship to be formed with it with a maximum of
UNBOUNDED relationships.

Note: the keywordJNBOUNDEIIso supported to represent
any positive integer.

3.6.1.2 Grammar

Capabilitydefinitions haveone ofthe following grammas:

3.6.1.2.1 Short notation

The followinggrammar may be used when oraylist of capability definition names needs to be declared:

<capability_def inition

3.6.1.2.2 Extended notation

_name>: < capability_type

>

The followingmulti-line grammar may be used whewlditional information orthe capability definition is

needed:
<capability_def i nition _name:
type: < capability_type >
description: <
properties:
<property_definitions >
attributes:
<attribute_definitions >
valid_source_types: [ <

capability_description

>

node type_name s> ]

In the abovegrammars the pseudo values that appear in angle brackets have the following mgeani

1 capability_definition_name
1 capability
upon.

9 capability_description

1 property_definit
definition.

9 attribute_definitions
definition.
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1 node_type_names: represents the optional lisof one or more names dflode Typeshat the Capability
definition supports as valid sources for a successful relationship to be established to itself.

3.6.1.3 Examples

The followingexamples show capability definitionshinth simple and full forms:

3.6.1.3.1 Simple notation example

# Simple notation, no properties defined or augmented
some_capability: mytypes.mycapabilities.MyCapabilityTypeName

3.6.1.3.2 Full notation example

# Full notation, augmenting properties of the referenced capabil ity type
some_capability
type: mytypes.mycapabilities.MyCapabilityTypeName
properties:
limit:
type: integer
default: 100

3.6.1.4 Additional requirements

1 Any Node Typénames) provides as values for tvedid_ source _types keynameSHALL be pe-
compatible(i.e., derived from the same parent Node Typéh anyNode ypesdefined using the same
keynamein the parent Capability Type.

1 Capability symbolic names SHALL be unique; it is an error if a capability name is found to occur more
than once

3.6.1.5 Notes

9 The Capability Type, in this example MyCapabilityTypeName , would be defined elsewhere and
have an integer property named limit.

9 This definition directly maps to the CapabilitiesDefinition of the Node Type entity as defined in the
TOSCA v1.0 specification.

3.6.2 Requirement definition

The Requirement definition describes a named requirement (dependencies) of a TOSCA Node Type or Node
template which needs to be fulfilled by a matching Capability definition declared by another TOSCA modelable
entity. The requirement definition may itself include the specific name of the fulfilling entity (explicitly) or provide
an abstract type, along with additional filtering characteristics, that a TOSCA orchestrator can use to fulfill the
capability at runtime (implicitly).

3.6.2.1 Keynames

The following is the list of recognized keynames for a TOSCA requirement definition:

YSeyl |wSljdA|¢e LIS |/ 2ya0GN5SAONRLIGAZY

capability yes string N/A The required reseved keyname used that can be used to provide the
name of a valiCapabilityType that can fulfill the requirement.
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node no string N/A The optional reserved keyname usedgdrovide the name of a valid
Node Typedhat contains the capability definition that can be used to
fulfill the requirement.

relationship | no string N/A The optional reserved kepme used to provide the name of a valid
Relationship Typ# construct when fulfilling the requirement.
occurrences| no rangeof implied The optional minimum and maximum occurrences for the requireme
integer default of Note: the keywordJNBOUNDIERIso supported to represent any
[1,1] positive integer.

3.6.2.1.1 Additional Keynames for multi-line relationship grammar

The Requirement defitibn contains the Relationship Type information needed by TOSCA Orchestrators to
construct relationships to other TOSCA nodes with matching capabilities; however, it is sometimes recognized

that additional properties may need to be passed to the relatigmgperhaps for configuration). In these cases,
additional grammar is provided so that the Node Type may declare additional Property definitions to be used as
AyLidzia G2 GKS wStflFiA2yaKALl ¢28L)SQa RSOf§NBR AYiaSNFI C

YSeyYl |wSljdA|¢e LIS |/ 2yaA0N5SAONRLIGAZY
type yes string N/A The optional reserved keyname used to provide the name of the
wSEFGiA2YyAaKALI ¢@L)S T2 Nel&tiashinNg |j dz
keyname.
interfaces no list of N/A The optional reserved keyname used to reference declared (hamed
interface interface definitions of the corresponding Relationship Type in order
definitions declare additional Property definins for these interfaces or
operations of these interfaces.

3.6.2.2 Grammar

Requiremendefinitions have one of the following grammars

3.6.2.2.1 Simple grammar (Capability Type only)

<requirement_name >: < capability _type name>

3.6.2.2.2 Extended grammar (with Node and Relationship Types)

<requirement_name >:
capability: < capability type name >
node: < node_type_name>
relationship  : <relationship_type name >

occurrences:[ <min_occurrences >, <max_occurrences > ]

36.223Extended grammar for declaring Property Def
Interfaces

Thefollowing additionaimulti-line grammar is provided fahe relationship keyname in order to declare new
Property definitions for inputs of known Interface definitions of the declared Relationship Type.

<requirement_name >
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# Other keynames omitted for brevity
relatio nship:
type: <relationship_type name >
interfaces:
<interface_definition s>

In theabovegrammars, the pseudo values that appear in angle brackets have theifajleneaning:

9 requirement_name: represents theequired symbolimameof the requirement definitionas astring.

1 capability_type_name :represents the required name of a Capability type that can be used to fulfill
the requirement.

1 node_type_name: represents theoptionalnameof a TOSCKNode Typehat contains theCapability
Type definition the requirement can be fulfilled by.

1 relationship_type  _name represents the optional name afRelationship Typ® be usedo construct
a relationship between thieequirementdefinition (i.e., in the source node) to a matching capability
definition (n a targetnode).

9 min_occurrences, max_occurrences :represents the optional minimum ammaximum occurrences of
the requirement (i.e., its cardinality).

9 interface_definitions : represents one or more already declared interface definitions in the
Relationship Type (as declared on tiage keyname) allowing for the declaration of new Property
definition for these interfaces or for specific Operation definitions of these interfaces.

3.6.2.3 Additional Requirements

1 Requirement symbolic names SHALL be unique; it is an error if a requirement name is found to occur
more than once.
9 Iftheoccurrences keynameis not present, then the occurrence of the requirem&HALIDbe one and
only one; that is a default declaration as follows would be assumed:
0 occurrences: [1,1]

3.6.2.4 Notes

1 This element directly maps to tiRequirementsDefinition of the Node Type entity as defid in the
TOSCA v1.0 specification

1 The requirement symbolic name is used for identification of the requirement definition only and not
relied upon for establishing any relationships in the topology.

3.6.2.5 Requirement Type definition is a tuple

A requirement definition allows type designers to govern which types are allowed (valid) for fulfilment using three
levels of specificity with only the Capability Type being required.

1. Node Type (optional)

2. Relationship Type (optional)

3. Caability Type (required)
¢KS FANRG fS@St rftt2pga aStSOlA2y> a akKz2egy Ay 020K
type using thenode keyname. The second level allows specification of the relationship type to use when
connecting the rguirement to the capability using thelationship  keyname. Finally, the specific named
capabilitytype on the target node is provided using tbapability  keyname.
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3.6.2.5.1 Property filter

In addition to the node, relationship and capability types, a filter, with the keyname node_filter , may be
provided to constrain the allowed set of potential tar
properties. This allows TOSCA orchestrators tontialel p f
target nodes for the expressed requirements.

ge
i n

3.6.3 Artifact Type

An Artifact Type is a reusable entity that defines the type of one or more files that are used to define
implementation or deployment artifacts that are referenced by nodes or relationships on their operations.

3.6.3.1 Keynames
The following is the list of recognized keynames for a TOSCA Artifact Type definition:

YSeyl YYwSljdzA | ¢ & LIS 5SAO0NRLIGA2Z2Y

derived_from | no string An optional parent Artifact Type name the att Type derives from.

version no version An optional version for the Artifact Type definition.

description no description An optional description for the Artifact Type.

mime_type no string The required mime type property for the Artifact Type.

file_ext no string(] The required file extension property for the Artifact Type.

properties no list of An optional list of property definitions for the Artifact Type.
property definitions

3.6.3.2 Grammar

Artifact Typesave following grammar:

<artifact_type_name >:
derived_from: < parent_artifact type name >
version: < version_number >
description: < artifact_description >
mime_type: < mime_type_string >
file_ext: [ < file_extension s>]
properties:
<property_definitions >

In the above grammar, the pseudo values that appear in angle brackets hafgdldtlnéng meaning:

9 artifact _type_name: representdhe name of the Artifact Type being declared agtrang.

9 parent_ artifact t ype_name represents thenameof the Artifact Typethis Artifact Type definition
RSNAGPSa FTNRY O0ADPSPT Adla aLINByidé GaLsoo

9 version_number : represents the optional TOS@Arsionnumber for the Artifact Type.

artifact _description : represents the optionatlescriptionstring for the Artifact Type.

1 mime_type_string :represents the optionaMultipurpose Internet Mail Extensions (MIM&gandard
string value that describes the file contents for ttyipe of Artifact Type as string.

9 file_extensions :represents the optional list of one or more recognized file extensions for this type of
artifact type asstrings

9 property_definit i ons: represents the optional list gfroperty definitionsfor the artifact type.

==
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3.6.3.3 Examples

my_artifact_type:
description: Java Archive artifact type
derived_from: tosca.artifact.Root
mime_type: application  /java - archive
file_ext: [jar ]

3.6.4 Interface Type

An Interface Type is a reusable entity that describes a set of operations that can be used to interact with or
manage a node or relationship in a TOSCA topology.

3.6.4.1 Keynames
The following is the list of regmized keynames for a TOSCA Interface Type definition:

YSeyl YS |wSldzA ¢ & LIS 5SaO0ONRLIGAZ2Y
derived_from no string An optional parent Interface Type name this new Interface Type derive
from.
version no version An optional version for the Interface Type definition.
description no description An optional description for the Interface Type.
inputs no list of The optional list of input parameter definitions.
property definitions

3.6.4.2 Grammar

Interface Typesavefollowing grammar:

<interface_type_name >:
derived_from: < parent_inte rface_type_name >
version: <version_number>

description: <interface_description >
inputs:

<property_definitions >
<operation_definitions >

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

i interface_type name :represents the required name of the interface as a string.
9 parent_inter face_type_name : represents the name of thinterface Typehis Interface Type
RSTFAYAGA2Y RSNAGDSAE FNBY O6APSPE Ada aLI NByideée (&L
9 version_number : represents the optional TOS@&rsionnumber for the Interface Type.
interface _description : represents the optionalescriptionstring for the Interface Type.
1 property_definitions : represents the optional list of property definitions (i.e., parameters) which the
TOSCA orchestrator would make available (i.e., or pass) to all implementation artifacts for operations
declared on the interface during their execution.
1 operation_definitions : represents the required list of one or more operation definitions.

=
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3.6.4.3 Example

The following example shows a custom interface used to define multiple configure operations.

mycompany.mytypes.myinterfaces.MyConfigure:

deriv ed_from: tosca.interfaces.Root
description: My custom configure Interface Type
inputs:

mode:

type: string

pre_configure _service :

description: pre - configure operation for my service
post_configure_service:

description; post - configu re operation for my service

3.6.4.4 Additional Requirements

1 Interface Type$IUST NOTnhclude any implementations for defined operations; that is, the
implementation keyameis invalid
9 Theinputs keyname is reserved arBHALINOTbe used for an operation name.

3.6.4.5 Notes

1 The TOSCA Simple Profile specification does not yet provide a means to derive or extend an Interface
Type from another Interface Type.

3.6.5 Data Type

A Data Type definition defines the schema for new named datatypes in TOSCA.

3.6.5.1 Keynames
The following is théist of recognized keynames for a TOSCA Data Type definition:

YSeylYS |wSljdz|¢e LS 5SaONRLIGAZ2Y
derived_from no string The optional key used when a datatype is derived from an existing T(
Data Type.

version no version An optional version for the Data Type definition.

description no description The optional description for the Data Type.

constraints no list of The optional list ofequencedonstraint clauses for thBata Type.
constraint clauses

properties no list of The optional list property definitions that comprise the schema for a
property definitions | complex Data Type in TOSCA.

3.6.5.2 Grammar

Data Types have the following grammar:

<data_type name >:
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derived_from: < existing_type_name >
version: < version_number >
description: <  datatype _description >
constraints:

- <type_constraints >

properties:

<property_definitions >

In the above grammar, the pseudo values that appear in amglekits have the following meaning:

1 data_type name : represents the required symbolic name of the Data Type as a string.

9 version_number : represents the optional TOS@Arsionnumber br the Data Type.

1 datatype_description: represents theoptional descriptionfor the Data Type.

9 existing_type_name:  represents the optional name of a valldSCA type this nedata Typeavould
derive from

1 type_con straints : represents the optional sequenced list of one or more type-compatible constraint
clauses that restrict the Data Type.

9 property_definitions : represents the optional list of one or mopeoperty definitionsthat provide
the schema for the Data Type.

3.6.5.3 Additional Requirements
1 A valid datatype definitioMUSThave either avalidderived_from declaration or at least one valid
property definition.
1 Anyconstrai nt clausesSHALIbe typecompatible with the type declared by thierived_from
keyname.
9 If aproperties keyname is provided, BHALIcontain one or more valid property definitions.

3.6.5.4 Examples

The following example represents a Data Type definition based upon an existing string type:
3.6.5.4.1 Defining a complex datatype

# define a new complex datatype
mytypes.phonenumber:
description: my phone number datatype
properties:
countrycode:
type: integer
areacode:
type: integer
number:
type: integer

3.6.5.4.2 Defining a datatype derived from an existing datatype
# define a new datatype that derives from existing type and extends it

mytypes.phonenumber.extended:
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derived_from: mytypes.phonenumber
description: custom phone number type that extends th e basic phonenumber type
properties:
phone_description:
type: string
constraints:
- max_length: 128

3.6.6 Capability Type

A Capability Type is a reusable entity that describes a kind of capability that a Node Type can declare@to expos
Requirements (implicit or explicit) that are declared as part of one node can be matched to (i.e., fulfilled by) the
Capabilities declared by another node.

3.6.6.1 Keynames
The following is the list of recognized keynames for a TOSCA Capability Type definition

YSeyl YS |wSldzA ¢ & LIS 5SaO0ONRLIGAZ2Y

derived_from no string An optional parent capability type name this new Capability Type derive
from.

version no version An optional version fothe Capability Type definition.

description no description An optional description for the Capability Type.

properties no list of An optionallist of property definitions for the Capability Type.

property definitions

attributes no list of An optional list of attribute definitions for the Capability Type.
attribute definitions

valid_source_typeg no string] An optional list of one or more valid names of Node Types that are
supported as valid sources of any relationship established to the declar
Capability Type.

3.6.6.2 Grammar
Capability Typebave following grammar

<capability_type name >:

derived_from: < parent_capability_type name >
version: < version_number >

description: <  capabi lity_description >

properties:

<property_definitions >
attributes:

<attribute_definitions >
valid_source_types: [ < node type _name s> ]

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

1 capability_type_name : representghe required name of the Capability Type being declared as a
string.
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i parent_capability_type name

: represents the name of th@apability Typethis Capability Type

RSTFAYAGA2Y RSNAGDSA FNBY O6APSPY Ada alLd NByidse
9 version_number : represents tle optional TOSC¥ersionnumber for the Capability Type.

9 capability _description
capability type_  name
9 proper ty_definitions . represents an

exports.
9 attribute _definit

1 node_type_names: represents the optional list of one or more named\ufde Typs that the Capability

: represents the optionalescriptionstring for the corresponding

optional list giroperty definitionsthat the Capability type

i ons: represents the optional list attribute definitionsfor the Capability Type.

Type supports as valid sources for a successful relationship to beigiséabto itself.

3.6.6.3 Example

mycompany.mytypes.myapplication.MyFeature:
derived_from: tosca.capabilities. Root
AAOAOEDPOEI Tk A AOOOIT I

properties:
my_feature  setting

type:

string

my_feature_value:
typ e: integer

3.6.7 Requirement Type

AAAODOOA T £ 1T U AT I PATURO

G @& L

A Requirement Type is a reusable entity that describes a kind of requirement that a Node Type can declare to
expose. The TOSCA Simple Profile seeks to simplify the need for declaring specific Requirement Types from

nodes andnstead rely upon nodes declaring their features sets using TOSCA Capability Types along with a
named Feature notation.

Currently, there are no use cases in this TOSCA Simple Profile in YAML specification that utilize an independently
defined Requirement Type. This is a desired effect as part of the simplification of the TOSCA v1.0 specification.

3.6.8 Node Type

A Node Type is a reusable entity that defines the type of one or more Node Templates. As such, a Node Type
defines the structure of observable properties via a Properties Definition, the Requirements and Capabilities of the
node as well as its supported interfaces.

3.6.8.1 Keynames

The following is the list of recognized keynames for a TOSCA Node Type definition:

property definitions

YS@YIl YIWSI|dZA|5STAYAGA2Yy5SAa0ONRLIAZY

derived_from | no string An optional parent Node Type name this new Node Type derives from.
version no version An optional version for the Node Type definition.

description no description An optional description for the Node Type.

properties no list of An optional list of property definitions for the Node Type.
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YS@YIl YIWSI|dZA|5STFAYAGA2Yy5SaAa0ONRLIAZY

attributes no list of An optional list of attribute definitions for the Node Type.
attribute definitions

requirements | no list of An optionalsequencedist of requirement definitions for the Node Type.
requirement definitions

capabilities no list of An optional list of capability definitions for the Node Type.
capability definitions

interfaces no list of An optional list of interface definitions supported by the Node Type.
interfacedefinitions

artifacts no list of An optional list of named artifact definitions for tidode Type.
artifact definitions

3.6.8.2 Grammar

Node Typesave following grammar

<node_type_name>:
derived_from: <
version: < version_number >
description: <  node_type_description >
properties:
<property_definitions >
attributes:
<attribute_definitions >
requirements:
- <requirement_definitions >
capabilities:
<capability_definitions >
interfaces:
<interface_definitions >
artifacts:
<artifact_definitions >

parent_node_type_name >

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

1 node_type_name: represents the required symholname of the Node Type being declared.
9 parent_node_type_name : represents the names{ring) of theNode Typehis Node Type definition

RSNAGJSa FTNRY

OADPSPsE AL A

GLI NByadé dGeLiSoo

9 ver sion_number : represents the optional TOS@Arsionnumber for the Node Type.

1 node_type_description
node_type name
1 property_definit

9 attribute _definit
1 requirement_defin
Node Type.

9 capability_definitions
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9 interface_ definitions :represents the optional list of one or moneterface definitionssupported by
the Node Type.
9 artifact de finitions :represents the optional list adrtifact definitionsfor the Node Type.

3.6.8.3 Additional Requirements

1 Requirements are intentionally expressed as a sequenced list of TREQkement definitionsvhich
SHOULDe resolved (processed) in sequence order by TOSCA Orchestrators. .

3.6.8.4 Best Practices

1 Itis recommended that all Node Types SHOULD derive directly (as a parent) or indirectly (as an ancestor) of
the TOSCA Root Node Type (i.e., tosca.nodes.Root ) to promote compatibility and portability. However, it is
permitted to author Node Types that do not do so.

1 TOSCA Orchestrators, having a full view of the complete application topology template and its resultant
dependency graph of nodes and relationships, MAY prioritize how they instantiate the nodes and
relationships for the application (perhaps in parallel where possible) to achieve the greatest efficiency

3.6.8.5 Example

my_company.my_types.my_app_node_type:
derived_from: tosca.nodes.SoftwareComponent
AAOAOEPOEI T Kk -U AT i PATURO AOOOI I ADPBPI EAAOII
properties:
my_app_password:
type: string
description: application password
constraints:
- min_length: 6
- max_length: 10
attributes:
my_app_port:
type: integer
descr iption: application port number
requirements:
- some_database:
capability: EndPoint.Database
node: Database
relationship: ConnectsTo

3.6.9 Relationship Type

A Relationship Type is a reusable entity that defines the type of one or more relationships between Node Types
or Node Templates.

3.6.9.1 Keynames
The following is the list of recognized keynames for a TOSCA Relationship Type definition:
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derived_from no string An optional parent Relationship Type name the Relationship Type deriv
from.

version no version An optional version for the Relationship Type definition.

descrigion no description An optional description for the Relationship Type.

properties no list of An optional list of property definitions for thesRitionship Type.

property definitions

attributes no list of An optional list of attribute definitions for the Relationship Type.
attribute definitions

interfaces no list of An optional list of interface definitions interfaces supported by the
interface definitions | Relationship Type.

valid_target_types| no string] An optional list of one or more names of Capability Types that are valid
targets forthis relationship.

3.6.9.2 Grammar
Relationship Typesave following grammar

<relationship_type name >:
derived_from: < parent_relationship_type name >
version: < version_number >

description; < relationship_description >
properties:
<property_definitions >
attributes:
<attribute_definitions >
interfaces:
<interface_definitions >
valid_target_types: [ < capability_type names >]

In the above grammar, the pseudo values thppear in angle brackets have the following meaning:

9 relationship_type_name : represents the required symbolic name of the Relationship Type being
declared as atring.

9 parent_ relationship _type_name: represents the naméstring) of theRelationship Typthis
WSEIFTGA2YAKALI ¢@8LIS RSTFAYAGAZ2Y RSNAGSAE FNBY OA DS DS

1 relationship_description : represents the optionadlescriptionstring for the corresponding

relationship_type name

version_number : represents the optional TOS@&rsionnumber for the Relationship Type.

property_definit i ons: represents lie optional list ofproperty definitionsfor the Relationship Type.

attribute  _definit i ons: represents the optional list attribute definitionsfor the Relationsip Type.

interface_definitions : represents the optional list of one or more names of valigrface

definitionssupported by the Relationship Type.

91 capability_type_names :represents one or more names of validget types for the relationship (i.e.,
Capability Typgs

= =4 =4 =
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3.6.9.3 Best Practices

1 For TOSCA application portability, it is recommended that designers use the normative Relationship
types defined in this specificatiomhere possible and derive from them for customization purposes.

1 The TOSCA Root Relationship Tyme4.relationships.Root
where possible when defining new relationships types. This assuregsimarmative configuréon
interface (osca.interfaces.relationship.Configure

orchestrators.

3.6.9.4 Examples

mycompanytypes. myrelationships.

derived_from: tosca.relationships.
mycompanytypes. mycapabilities.SomeAppCapability ]

valid_target

_type s: [

3.6.10 Group Type

A Group Type defines logical grouping types for nodes, typically for different management purposes. Groups can
effectively be viewed as logical nodes that are not part of the physical deployment topology of an application, yet
can have capabilities and the ability to attach policies and interfaces that can be applied (depending on the group
type) to its member nodes.

Conceptu
templ at e

ally,
t hat

AppDependency:
DependsOn

) SHOULDe used to derive new types

) can be used in a deterministic way by TOSCA

group definitions allow t hedesinaserviceon of

ar e not

a part of the applicationés

expli

those required to actually get the application deployed and running). Instead, such logical membership allows for
the introduction of things such as group management and uniform application of policies (i.e., requirements that

are al so

not

3.6.10.1 Keynames

bound to

the application itself) to

The following is the list of recognized keynames for a TOSCA Group Tipieode

YSeyl YqwSldz|¢e LS 5SAO0ONRLIIAZ2Y
derived_from no string An optional parenGroupType name th&roupType derives from.
version no version An optional version for the @up Type definition.
description no description The optional description for the Group Type.
properties no list of An optional list of propest definitions for the Group Type.
property definitions
members no strind] An optional list of one or more names of Node Types that are valid
(allowed) as members of the Group Type.
Note: This can be viewed by TOSCA Orchestrators iagpdiad
relationship from the listed members nodes to the group, but one th
does not have operational lifecycle considerations. For example, if
were to name this as an explicit Relationship Type we might call thig
GaSYOSNhT& O3INRIzLI @
interfaces no list of An optional list of interface definitions supported by the Group Type
interfacedefinitions

3.6.10.2 Grammar

Group Types have one the following grammars:
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<group _type_ name>:
derived_from : <parent group_type name >
version: < version_number >
description: <  group _description >

properties:

<property_definitions >
members: [ <list_of_valid_member_types> ]
interfaces:

<interface_definitions >

In the above grammar, the pseudo values that appear in angle bisbket the following meaning:

9 group_type_name : represents the required symbolic name of the Group Type being declared as a
string.

9 parent_ group _type_name: represents the namestring) of the GroupTypethis Group Type definition

RSNAGZSa FNBY OADPSPYI AGA GLI NByGég GeLSoo

version_number : represents the optional TOS@&rsionnumber for the Group Type.

gro up_description : represents the optional description string for the corresponding

group_type_name.

91 property_definit i ons: represents the optional list gfroperty definitionsfor the Group Type.

list_of valid_mem ber_types : represents the optional list of TOSCA types (i.e., Node or Capability
Types) that are valid member types for being added to (i.e., members of) the Group Type.

9 interface_ definitions :represents the optional list of one or moneterface definitionssupported
by the Group Type.

= =4

]

3.6.10.3 Additional Requirements

1 Group definitionsSHOULMOTbe used to define or redefine relationships (dependencies) for an
application that can be expressed using normative TOSG@#idrRehips within a TOSCA topology
template.

T ¢KS tAa0G 2F @I fdzSa | aaz2 OMUSToslRcomtainiyfies ha& a YSY 0 SN& ¢
homogenous (i.e., derive from the same type hierarchy).

3.6.10.4 Example
The following represents a Group Type definition:

group_t ypes:
mycompany.mytypes.groups.placement:
AAOAOEDPOEIT T Kk -U AT i PATURO cOi 6p OUPA &£ O bl AAl
members: [ tosca.nodes.Compute ]

3.6.11 Policy Type

A Policy Type defines a type of requirement that affects or governs an applicatonorser vi cebé6s topol ogy
stage of its lifecycle, but is not explicitly part of the topology itself (i.e., it does not prevent the application or

service from being deployed or run if it did not exist).

3.6.11.1 Keynames

The following is the list of recognized keynes for a TOSCA Policy Type definition:
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YSeyl YqwSldzf ¢ e LIS 5SaO0ONRLIGAZ2Y

derived_from no string An optional parenPolicyType name thdolicyType derives from.
version no verson An optional version for the Policy Type definition.
description no description The optional description for the Policy Type.
properties no list of An optional list of property definitions for the Policy Type.
property defnitions
targets no strind] An optional list of valid Node Types or Group Types the Policy Typsg
be applied to.

Note: This can be viewed by TOSCA Gitcators as an implied
relationship to the target nodes, but one that does not have
operational lifecycle considerations. For example, if we were to nar
GKA& a Iy SELXAOAG wStldAz2yak
(node or group).

3.6.11.2 Grammar
PolicyTypes have one the following grammars:

<policy_type_name >:
derived_from : < parent_policy_type name >
version: < version_number >
description; < policy_description >
properties:
<property_definitions >
targets: [ <list_of valid_target types> ]

In the above grammar, the pseudo values that appear ineabgickets have the following meaning:

1 policy_type_name :represents the required symbolic name of the Policy Type being declared as a
string.

9 parent_ policy _type_name: represents the names{ring) of the Policyl'ypethis Policy Type definition
RSNAGPSa FTNRBY O0ADPSPYI Ala aLI NByidé GaLIS0Od

9 version_number : represents the optional TOS@Arsionnumber for the Policy Type.
9 policy_description : represents the ofional description string for the corresponding
policy _type name.
9 property_definit i ons: represents the optional list gfroperty definitionsfor the Policy Type.
9 list_of valid_target_types : represents the optioal list of TOSCA types (i.e., Group or Node Types)

that are valid targets for this Policy Type.

3.6.11.3 Additional Requirements
T None

3.6.11.4 Example
The following represents a Policy Type definition:
policy types:
mycompany.mytypes.policies.placement.Container.Linux:
AAOAOEPOEIT Kk -U Al i PATURO bPiI AAAT AT O PIT EAU A «
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derived_from: tosca.policies.Root

3.7 Template-specific definitions

The definitions in this section provide reusable modeling element grammars that are specific to the Node or

Relationship templates.

3.7.1 Capability assignment

A capability assignment allows node template authors to assign values to properties and attributes for a named
capability definition that is part of a Node Templ atebs
3.7.1.1 Keynames

The following is the list of recogniz&dynames for a TOSCapabilityassignmertt

YSeylYS |wSldz| ¢ & LS 5SaO0ONRLIA2Y

properties no list of An optional list of property definitions for the Capability definition.
property
assignments

attributes no list of An optional list of attribute definitions for the Capability definition.
attribute

assignments

3.7.1.2 Grammar
Capability assignmentsaveone ofthe following grammes:

<capability_def i nition _name:
properties:
<property_ assignments >
attributes:
<attribute_assignments >

Inthe abovegrammars the pseudo values that appear in angle brackets have the following meaning:

1 capability_definition_name: represents the symbolic hame of the capability as a string.
9 property_ assignments : represents tie optional list ofproperty assignmentfor the capability
definition.
9 attribute_assignments  : represents the optional list ddttribute assynmentsfor the capability
definition.

3.7.1.3 Example

The followingexample shows a capability assignment:

3.7.1.3.1 Notation example

node_templates:
some_node template :
capabilities:
some_capability:
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properties:
limit: 100

3.7.2 Requirement assignment

A Requirement assignment allows template authors to provide either concrete names of TOSCA templates or
provide abstract selection criteria for providers to use to find matching TOSCA templates that are used to fulfill a
named requir e thBOSCAHNndedye. |l ar e

3.7.2.1 Keynames

The following is the list of recognized keynames for a TOSCA requirement assignment:

YSeyl Y|{wSl|dzf ¢ & LIS 5SaO0ONRLIGAZ2Y

capability no string The optional reserved keyname used to provide thene of either a:

1  Capability definitionwithin atarget node template that can fulfill the
requirement.

1 Capability Typehat the provider will use to select a typmmpatible
target node template to fulfill the requirement at runtime.

node no string The optional reserved keyname used to identify the target node of a relationsh
specifically, it is used to provide either a:
1 Node Templatename that can fulfill the target node requirement.
1 Node Typename that the providewill use to select a typeompatible
node template to fulfill the requirement at runtime.

relationship no string The optional reserved keyname used to provide the name of either a:

1 Relationship Templatéo use to relde the sourcenode to the (capability
in the)target node when fulfilling the requirement.

1 Relationship Typehat the provider will use to select a typmmpatible
relationship template to relate theourcenode to thetarget node at
runtime.

node_filter no node filter The optional filter definition that TOSCA orchestrators or providers would use
select a typecompatibletarget node that can fulfill the associated abstract
requirement at runtime.

Thefof 26 Ay3 A& GKS fAald 2F NBO23y Al SR rdl&iénship Y &gnante2 NJ |
which is used when Property assignments need to be provided to inputs of declared interfaces or their
operations:

YSeyl Y|wSldz ¢ & LIS 5SAO0ONRALINAZY

type no string The optional reserved keyname used to provide the name of the Relationship
F2NJ §KS NBI dzi NEeMtoyship | skéyhamhg. Y Sy i Qa

properties no list of The optional reserved keyname used to reference declared (named) interface
interface definitions of the corresponding Relationship Type in order to provide Property
definitions assignments for these interfaces or operations of these interfaces.

3.7.2.2 Grammar

Namedrequirementassignment$ave one of the following grammars:

3.7.2.2.1 Short notation:

The followingsingleline grammarmaybe used ibnly aconcrete Node Templat®r the target node needs to
be declared in the requirement
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<require ment_name>: < node_template_name >

CKAA y20Fl0dA2y Aa 2yfeée QGFftAR AT (KS O2NNBaLRyRAYy3a wS
declares (at a minimum) a valid Capability Type which can be found dethared target Node Template. A

valid capability definition always needs to be provided in the requirement declaration abilnreenode to

identify a specific capability definition in tharget node the requirement will form a TOSCA relationship with.

3.7.2.2.2 Extended notation:

The following grammar would be used if the requirement assignment needs to provide more information than
just the Node Template name:

<requirement_name >:
node: <node_template_name >| <node_type name>
relationship  : < relationship_template_name > | <relationship_type name >
capability: < capability symbolic_name > | <capability type name >
node_filter:
<node_filter _definition >
occurrences: [ min_occurr ences, max_occurrences |

3.7223Ext ended grammar with Property Assignments

Thefollowing additionaimulti-line grammar is provided for the relationship keyname in order to provide new
Propety assignments for inputs of known Interface definitions of the declared Relationship Type.

<requirement_name >:
# Other keynames omitted for brevity
relationship:
type: <rela tionship_template nhame > | <relationship_type name >
properties:
<property_assignments >
interfaces:
<interface_assignments >

Examples of uses for the extended requirement assignment grammar include:

1 The need to allow runtime selection of the target node based upon an abstract Node Type rather than a
concrete Node Template. This may include use ofhttde_filter keyname to provide node and
OF LI oAt AGE FAECGSNAYI AYyTF2NXYIEGA2Y (G2 FAYR GKS &0
1 The need to further clarify the concrete Relationship Template or abstract Relationship Type to use
when relating thed 2 dzZNOS y2RSQa NBIdZANBYSyd (2 GKS GF NBSI
1 The need to further clarify the concrete capability (symbolic) name or abstract Capability Type in the
target node to form a relationship between.
1 The need to (further) constrain the occurrencdgtte requirement in the instance model.

In theabovegrammars, the pseudo values that appear in angle brackets have the following meaning:

1 requirement_name: represents thesymbolicname of arequirementassignment as gring.
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1 node_template_name : represents theoptionalnameof a Node Templatthat contains the capability
this requirement will be fulfilled by.

9 relationship_ template_ name represents the optional name afRdationship Typd&o be used when
relating the requirement appear® the capability in the targatode.

9 capability_symbolic_name :represents the optional ordered list of specific, required capability type or
named capability definition within the target Me Type or Template.

1 node_type_name: representsthe optionalnameof a TOSCHNode Type the associated named
requirement can be fulfilled by. This must be a type that is compatible with the Node Type declared on
the matching requirement (same symbolicndmd G KS NBIljdZANBYSyYy i Qad b2RS ¢S

1 relationship_type  _name represents the optional name offeelationship Typthat is compatible with
the Capability Type in the target node

9 property_assignme nts : represents the optional list of property value assignments for the declared
relationship.

9 interface_assignments :represents the optional list of interface definitions for the declared
relationship used to provide property assignments on inputs ofrfates and operations.

9 capability_type_name :represents the optional name of a Capability Type definition within the target
Node Type this requirement needs to form a relationship with.

9 node_filter_definition : represents the optionahode filter TOSCA orchestrators would use to fulfill
the requirement for selecting a target node. Note that this SHALL only be valichiddad Se y I YSQa
value is a Node Type and is invalid if it is a Node Template.

3.7.2.3 Examples

3.7.2.3.1 Example 117 Abstract hosting requirement on a Node Type

As5S0o I LILX AOF GA2Y yhgdRfBcatiinS Yrodfe Itethdfate WHIf typS\RebApplication declares
I NBIj dzA NB WWé&nQihatipeedsts be fulfilled by any node that derives from the node tyee8rver .

# Example of a requirement fulfilled by a specific web server node template
node_templates:

my application _node_template:

type: tosca.nodes.WebApplication

requirements:
- host :
node: tosca.nodes.WebServer

Ly GKAa Ol aS3 UK Svebfippligaton imBidhlaliehdy delaies thedRelStiorskip Type
HostedOnto use to relate to the target node and the Capabilijyp@& ofContainer to be the specific target of
the requirement in the target node.

3.7.2.3.2 Example 2 - Requirement with Node Template and a custom Relationship Type
This example is similar to the previous examptyéver, theNS |j dzA NB Y SA/AIO AW lAEsA IRes aW
requirement for aconnectionto a database endpoinEpdpoint.Database ) Capability Type in a named node
template (ny_database). However, the connectiorequires a custonielationsip Type
(my.types.CustomDbConnecton @ RS Of I NBR 2Zelationi KHp Q] Sey I YS
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# Example of a (database) requirement that is fulfilled by a node template named
¢ 2 UMAAOAAAOAz2t AOO Al O OANOEOAO A AOOOI I AAO#
my application _node_template:
requirements:
- database:
node: my_database
capability: Endpoint .Database

relationship: my.types.CustomDbConnection

3.7.2.3.3 Example 3 - Requirement for a Compute node with additional selection criteria
(filter)

4EEO AgAi BI A OET xO ET x OT hdszrOAD AN G\F O AN AAGTim puiEb @0 dpAvith a

filter definition that further constrains TOSCA orchestrators to include additional

properties and capabilities on the target node when fulfilling the requirement.

node_templates:

mysql:
type: tosca.nodes.DBMS.MySQL
properties:

# omitted here for brevity
requirements:

- host:
node: tosca.nodes.Compute
node_filter
capabilit ies :
- host:
properties:
- num_cpus:{in_range:[1,4]}
- mem_size: { greater_or_equal: 512 MB}
- 0s:
properties:
- arc hitecture: { equal: x86_64 }
- type: {equal: linux }
- distribution: { equal: ubuntu }
- mytypes. capabilities. compute. encryption
properties:

- algorithm:  {equal: aes }
- keylength: { valid_values[ 128, 256 ] }

3.7.3 Node Template

ANode Templates peci fi es the occurrence of a manageable softwar
topology model which is defined in a TOSCA Service Template. A Node template is an instance of a specified

Node Type and can provide customized properties, constraints or operations which override the defaults provided

by its Node Type and its implementations.

3.7.3.1 Keynames
The following is the list of recognized keynameasaf@ OSCA Node Template definition:

YSe&yl Y{wSldzA | ¢ & LIS 5SaO0ONRLIGAZ2Y
type yes string The required name of the Node Type the Node Template is based upon
TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016

Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 99 of 267



YSeyl Y{wSldzA | ¢ & LIS 5SaO0ONRLIGAZ2Y
description no descrption An optional description for the Node Template.
directives no strind] An optional list of directive values to provide processing instructions to
orchestrators and tooling.
properties no list of An optional list of property value assignments for the Node Template.
property assignments
attributes no list of An optional list ofattribute value assignments for the Node Template.
attribute assignments
requirements | no list of An optionalsequencedist of requirement assignments for the Node
requirement Template.
assignments
capabilities no list of An optional list of capability assignments for the Node Template.
capability assignments
interfaces no list of An optional list of amed interface definitions for the Node Template.
interfacedefinitions
artifacts no list of An optional list of named artifact definitions for the Node Template.
artifact definitions
node_filter no node filter The optional filter definition that TOSCA orchestrators would use to sele
the correct target node. This keyname is only valid ifdhrective  has
GKS @l tdzS 2F aasStSOlGlotSe asSio
copy no string The optional (symbolic) name of another node template to copy into (all

keynames and values) and use as a basis for this node template.

3.7.3.2 Grammar

<node_template_name >:
type: < node_type name>

description: <
directives: [<

properties:

directives

node_template_description

>]

<property_ assignments >

attributes:

<attribute_assignments >

requirements:

- <requirement_assignments >

capabilities:

<capability_assignments >

interfaces:

<interface_definitions

artifacts:

<artifact_
node_filter:
<node_filter_definition

definition

>

S>

>

copy: <source_node_template_name>

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:
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node_template_name : representghe required symboliname of the Node Template being declared.

node_type_name: represents the name of the Node Type the Node Template is based upon.

node_template_description  : represents the optionatiescriptionstring for Node Tenlpte.

directives :represents the optional list of processing instruction keywords (as strings) for use by

tooling and orchestrators.

9 property_ assignments : represents the optional list gfroperty asggnmentsfor the Node Template
that provide values for properties defined in its declared Node Type.

1 attribute _assignments : represents the optional list cfttribute assignmentdor the Node Temiate
that provide values for attributes defined in its declared Node Type.

1 requirement_ assignments : represents the optionasequencedist of requirement assignment®r the
Node Template that allow agynment of typecompatible capabilities, target nodes, relationships and
target (node filters) for use when fulfilling the requirement at runtime.

9 capability_  assignments : represents the optional list afapability assignmenter the Node Template

that augment those provided by its declared Node Type.

= =4 =4 =

9 interface_definitions : represents the optional list ahterface definitiongor the Node Template
that augnentthose provided by its declared Node Type.
9 artifact_definition s: represents the optional list adrtifact definitionsfor the Node Template that

augment those provided by its declared Node Type.

1 node_filter_d efiniton :represents the optionahode filter TOSCA orchestrators would use for
selecting a matching node template.

9 source_node_template_name : represents the optional (symbolic) name of another node tengtat
copy into (all keynames and values) and use as a basis for this node template.

3.7.3.3 Additional requirements

9 Thenode_filter  keyword (and supporting grammaBHALIlonly be valid if the Node Template has a
direcive 1 S@Y Il YS &4 ( keeleitdlé ¢PtatSdzS 2 F 4
9 The source node template provided as a value onctiiyy keynameMUSTNOTitself use thecopy

keyname (i.e., it must itself be a complete node template description and not copied from another node

template).

3.7.3.4 Example

node_templates:
mysql:
type: to sca.nodes.DBMS.MySQL
properties:
root_ password: { get_input: my_mysqgl_rootpw }
port: { get_input: my_mysql_port }
requirements:
- host: db_server
interfaces:
Standard :
configure: scripts/my_own_configure.sh
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3.7.4 Relationship Template

A Relationship Template specifies the occurrence of a manageable relationship between node templates as part

of an applicationbés topology model t WARelationshiptkraflaieisand i n
instance of a specified Relationship Type and can provide customized properties, constraints or operations which
override the defaults provided by its Relationship Type and its implementations.

3.7.4.1 Keynames
The following is the list of recognized keynames for a TOSCA Relatidesfplate definition:

YSeyl Y{wSljdz | ¢ & LIS 5SA0NRLIGAZY

type yes string The required name of the Relationship Type the Relationship Template
based upon.

description no description An optional description for the Relationship Template.

properties no list of An optional list of property assignments for the Relationship Template.

property assignments

attributes no list of An optional list of attribute assignments for the Relationship Template.
attribute assignments

interfaces no list of Anoptional list of named interface definitions for the Node Template.
interfacedefinitions

copy no string The optional (symbolic) name of another relationship template to copy i
(all keynames and values) and use as a basis for this rdhtptemplate.

3.7.4.2 Grammar

<relationship_template_name >:
type: < relationship_type _name >
description: <relationship_type_description >
properties:
<property_ assignments >
attributes:
<attribute_  assignments >
interfaces:
<interface_definitio ns>
copy:
<source_relationship_template_name >

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

9 relationship _template_name : representghe required symbolic name dlfie Relationship Template
being declared.

9 relationship _type_name: represents the name of the Relationship Type the Relationship Template is
based upon.

9 relationship_template_description : represents the optionadescriptionstring for the Relationship
Template.

9 property_ assignments : represents the optional list gfroperty assignmentdor the Relationship
Template that provide values for properties definiedts declared Relationship Type.
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9 attribute _assignments : represents the optional list d@ttribute assignmentdor the Relationship
Template that provide values for attributes defined in its deetl Relationship Type.

9 interface_definitions : represents the optional list ahterface definitiongor the Relationship
Template thataugmentthose provided by its declared Relationship Type.

9 source_relations hip_template_name :represents the optional (symbolic) name of another
relationship template to copy into (all keynames and values) and use as a basis for this relationship
template.

3.7.4.3 Additional requirements

9 The source relationship template provided as aigaon thecopy keyname MUST NOT itself use the
copy keyname (i.e., it must itself be a complete relationship template description and not copied from
another relationship template).

3.7.4.4 Example

relationship_templates:
storage_attachment
type: Attach esTo
properties:
location:  /my_mount_point

3.7.5 Group definition

A group definition defines a logical grouping of node templates, typically for management purposes, but is
separate from the application6s t opol ogy templ at e.

3.7.5.1 Keynames

The following is the list of recognized keynames for a TOSCA group definition:

YSeylYqwSldz ¢e LS 5SAO0ONRALINAZY

type yes string The required name of the group type the group
definition is based upon.

description no description The optional description for the group definition.

properties no list of An optional lisbf property value assignments for the

property assignments | group definition.

members no list of string The optional list of one or more node template names
that are members of this group definition.

interfaces no list of An optional list of named interface definitions for the
interfacedefinitions group definition.

3.7.5.2 Grammar

Group definitions have one the following grammars:

<group _name>:
type: < group_type_name >
description: <  group _description >
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properties:
<property_ assignments >

members: [ <list of node_templates> ]
interfaces:
<interface_definitions >

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

group _name represents the required symbolic name of the group as a string.

group_type_name : represents the name of the Group Type the definition is based upon.

group_description  : contains an optional description of the group.

property_ assignments : represents the optional list gfroperty assignment®r the group definition

that provide values for properties defined in its declared Group Type.

1 list_of node_templates : contains the required list of one or more node template names (within the
same topology template) that are members of this logical group.

9 interface_definitions : represents the optional list ahterface definitiongor the group definition

that augmentthose provided byts declared Group Type.

l
1
l
1

3.7.5.3 Additional Requirements

1 Group definitionsSHOULMOTbe used to define or redefine relationships (dependencies) for an
application that can be expressed using normative TOSCA Relationships within a TOSCA topology
template.

3.7.5.4 Example
The following represents a group definition:

groups:
my_app_placement_group:
type: tosca.groups.Root
AAOAOEPOEI Tk -U ADPPI EAAOGEITRO 11 CEAA
members: [ my_web_server, my_sql_database ]

b~
m.
To

3.7.6 Policy definition

A policy definition defines a policy that can be associated with a TOSCA topology or top-level entity definition
(e.g., group definition, node template, etc.).

3.7.6.1 Keynames

The following is the list of recognized keynames for a TOSCA policy definition:

YSeyl YqwSI|SH ¢ e LIS 5SaO0ONRLIGAZ2Y

type yes string The required name of the policy type the policy
definition is based upon.

description no description The optional description for the paly definition.

properties no list of An optional list of property value assignments for the

property assignments | policy definition.

targets no strind] An optonal list of valid Node Templates or Groups the
Policy can be applied to.
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3.7.6.2 Grammar

Policy definitions have one the following grammars:

<policy _name>:
type: < policy_type_name >
descr iption: <  policy_description >
properties:
<property_ assignments >
targets: [<list_of policy_targets>]

In the above grammar, the pseudo values thppear in angle brackets have the following meaning:

policy _name represents the required symbolic name of the policy as a string.

policy_type_name :represents the name of the policy the definition is based upon.

policy  description : contains an optional description of the policy.

property_ assignments : represents the optional list gfroperty assignmentior the policy definition

that provide values for propertiedefined in its declared Policy Type.

9 list_of policy_targets : represents the optional list of names of node templates or groups that the
policy is to applied to.

=a =4 —a =4

3.7.6.3 Example

The following represents a policy definition:

policies:
- my_compute_placement_polic vy:
type: tosca.policies.placement
AAOAOEPOEIT Kk !'DPI U T U PI AAAT AT O PITEAU O iU
targets: [ my_server_1, my_server_2 ]

3.8 Topology Template definition

This section defines the topology template of a cloud application. The main ingredients of the topology template
are node templates representing components of the application and relationship templates representing links
between the components. These elements are defined in the nested node_templates section and the nested

r elationship_templates sections, respectively. Furthermore, a topology template allows for defining input
parameters, output parameters as well as grouping of node templates.

3.8.1 Keynames
The following is the list of recognized keynames for a TOSCA Topotogiatee

YSeyl YS wSljdz| ¢ & LIS 5SaO0ONRLIGAZ2Y

description no description The optional description for the Topology Templatg

inputs no list of Anoptional list of input parameters (i.e., as
parameter parameter definitions) for the Topology Template.
definitions

node_templates no list of An optional list of node template definitions for the
node templates Topology Template.
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relationship_templates| no list of An optional list of relationship templates for the
relationship Topology Template.
templates

groups no list of An optional list of Group definitions whose membe
group definitons are node templates defined within this same

Topology Template.

policies no list of An optional list of Policy definitions for the Topgio
policy definitions | Template.

outputs no list of An optional list of output parameters (i.e., as
parameter parameter definitions) for the Topology Template.
definitions

substitution_mappings| no N/A An optional declarationtat exports the topology

template as an implementation of a Node type.

This also includes the mappings between the
external Node Types named capabilities and
requirements to existing implementations of those
capabilities and requirements on Node template
declared within the topology template.

3.8.2 Grammar

The overall grammar of thepology_template  section is shown belowDetailed grammar definitions of the
each suksections are provided in subsequent subsections.

topology_template:
description: <template_description >
inputs: <input_parameter_list>
outputs: <output_parameter_list>
node_templates: <node_template_list>
relationship_templates: <relationship_template_list>
groups: <group_definition_list>
policies:
- <policy_definition_list>

# Optional declaration that exports the Topology Template
# as an implementation of a Node Type.
substitution_mappings:
node_type: < node_type name>
capabilities:
<map of capability_mappings_to_expose>
requirements:
<map_of_requirement_mapping_to_expose>

In the above grammar, the pseudo values that appear in angle brackets have the following meaning:

9 template_description  :represents the optionatiescriptionstring for Topology Template
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9 input_parameter_list  :represents the optiondist of input parameters (i.e., as property definits)
for the Topology Template.

9 output_parameter_list  :represents the optioallist of output parameters (i.e., as property
definitions) for the Topology Template.

9 group_definition_list : represents the optional list ajroup definitionsvhose members are node
templates that also are defed within this Topology Template.

9 policy_definition_list : represents the optional sequenced list of policy definitions for the Topology
Template.

1 node_template_list : represents theoptional list ofnode templatedefinitions for the Topology
Template.

9 relationship_template_list : represents theoptional list ofrelationship templatedor the Topology
Template.

1 node_type_name: represents theoptionalname of aNode Typehat the Topology Template implements
as part of thesubstitution_mappings

1 map_of_capability_mappings_to_expose :represents the mappings that expose internal capabilities
from node templates (within the todogy template) as capabilities of the Node Type definition that is
declared as part of theubstitution_mappings

1 map_of requirement _mappings_to_expose : represents the mappings of link requirements of the
Node Type definition that is declared as part of Houbstitution_mappings  to internal requirements
implementations within node templates (declared within the topology template).

More detailed explanations for each of the Topology Temp
below.
3.8.2.1 inputs

The input s section provides a means to define parameters using TOSCA parameter definitions, their allowed
values via constraints and default values within a TOSCA Simple Profile template. Input parameters defined in the
inputs section of a topology template can be mapped to properties of node templates or relationship templates
within the same topology template and can thus be used for parameterizing the instantiation of the topology
template.

This section defines topology template-level input parameter section.
9 Inputs here would ideally be mapped to BoundaryDefinitions in TOSCA v1.0.
9 Treat input parameters as fixed global variables (not settable within template)
1 If not in input take default (nodes use default)

3.8.2.1.1 Grammar

The grammar of thénputs section is as follows

inputs:
<parameter_definition_list >

3.8.2.1.2 Examples

This section provides a set of examples for the single elements of a topology template.

Simpleinputs example without any constraints:
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inputs:
fooName:
ty pe: string
description: Simple string typed property definition with no constraints.
default: bar

Example ofnputs with constraints:

inputs :
SiteName:
type: string
description: string typed property definition with constraints
defau It: My Site
constraints:
- min_length: 9

3.8.2.2 node_templates

The node_templates section lists the Node Templates that describe the (software) components that are used to
compose cloud applications.
3.8.2.2.1 grammar

The grammar of theode_templates section isa follows:

node_templates:
<node_template_defn_1 >

<node_template_defn_n >

3.8.2.2.2 Example

Example ohode_templates section:

node_templates :
my_webapp_node_temphte:
type: WebApplication

my_database_node_template:
type: Database

3.8.2.3 relationship_templates

The relationship_templates section lists the Relationship Templates that describe the relations between
components that are used to compose cloud applications.

Note that in the TOSCA Simple Profile, the explicit definition of relationship templates as it was required in
TOSCA v1.0 is optional, since relationships between nodes get implicitly defined by referencing other node
templates in the requirements sections of node templates.
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3.8.2.3.1 Grammar

The grammar of theelationship_templates section is as follows:

relationship _templates:
<relationship _template_defn_1 >

<relationship _template_defn_n >

3.8.2.3.2 Example

Example ofelationship_templates section:

relationship  _templates :
my_connectsto_relationship:
type: tosca.relationships.ConnectsTo
interfaces:
Configure:
inputs:
speed: { get_attribute: [ SOURCE connect_speed ] }

3.8.2.4 outputs

The outputs section provides a means to define the output parameters that are available from a TOSCA Simple
Profile service template. It allows for exposing attributes of node templates or relationship templates within the
containing topology _template  to users of a service.

3.8.2.4.1 Grammar

The grammar of theutputs section is as follows:

outputs:
<parameter_def list >

3.8.2.4.2 Example

Example of theut puts secton:

outputs :
server_ address :
description: The first private IP address for the provisioned server.
value: { get  attribute :[ HOST, networks, private, addresses, O 1}

3.8.2.5 groups

The groups section allows for grouping one or more node templates within a TOSCA Service Template and for
assigning special attributes like policies to the group.

3.8.2.5.1 Grammar

The grammar of thgroups section is as follows:
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groups :
<group_defn_1 >

<group_defn_n >

3.8.2.5.2 Example

The following example shows the definition of three Compute nodes indHe_templates section of a
topology_template  as well as the grouping of two of the Compute nodes in a gsewer_group_1 .

node_templates:
server 1:
type: tosca.nodes.Compute
# more detalils ...

server2:
type: tosca.nodes.Compute
# more details ...

server3:
type: tosca.nodes.Compute
# more details ...

groups :
# server2 and server3 are part of the same group
server_g roup_1:
type: tosca.groups.Root
members [ server 2, server 3 ]

3.8.2.6 policies

The policies  section allows for declaring policies that can be applied to entities in the topology template.

3.8.2.6.1 Grammar

The grammar of theolicies  section is as follows:

policies
- <policy_defn_1 >

- <policy_defn_n >

3.8.2.6.2 Example

The following example shows the definition of a placement policy.
policies
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my_placement_policy:
type : mycompany.mytypes.policy.placement

3.8.2.7 Notes

T

The parameters (properties) that are listed as part ofitipaits  block can be mapped to
PropertyMappings provided as part oBoundaryDefinitions  as described by the TOSCA v1.0
specification.
The node templatesdted as part of theode_templates block can be mapped to the list of
NodeTemplate definitionsprovided as part ofopologyTemplate of aServiceTemplate as described
by the TOSCA v1.0 specification.
The relationship templates listed as part of tleéati  onship_templates block can be mapped to the
list of Relationship Template definitionsprovided as part ofopologyTemplate of a
ServiceTemplate as described by the TOSCA v1.0 specification.
The output parameters that are listed as part of theputs sectian of a topology template can be
mapped toPropertyMappings provided as part oBoundaryDefinitions  as described by the TOSCA
v1.0 specification.
0 Note, however, that TOSCA v1.0 does not define a direction (input vs. output) for those
mappings, i.e. TOSCA®@PropertyMappings are underspecified in that respect and TOSCA
{ A YL} S ipuP ahdofitfts drovide a more concrete definition of input and output
parameters.

3.9 Service Template definition

A TOSCA Service Template (YAML) document contains element definitions of building blocks for cloud
application, or complete models of cloud applications. This section describes the top-level structural elements
(TOSCA keynames) along with their grammars, which are allowed to appear in a TOSCA Service Template
document.

3.9.1 Keynames

The following is the list of recognized keynames for a TOSCA Service Template definition:

YySeylryYS wSlj dzj ¢ & LIS 5SAO0ONRALINAZY

tosca_definitions_version | yes string Defines the version of the TOSSHAnple Pofile specification the

template (grammar)complies with.

metadata no map of string Defines a section used to declare additional metadata informatio

Domainspecific TOSCA profile sffaations may define keynames
that are required for their implementations.

description no description Declaresa description for thisService @mplateand its contents.

dsl_definitions no N/A Declares optioal DStspecific definitions and conventions. For

example, in YAML, this allows defining reusable YAML macros (
YAML alias anchors) for use throughout the TOSCA Service

Template.
repositories no list of Declares the list of external repositories which contain artifacts t
Repository are referenced in the service template along with their addresses
definitions and necessary credential information used to connect to them in

order to retrieve the artifacs.
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imports no list of Declaresmport statementsexternal TOSCA Definitions document
Import Definitions | For example, these may be file location or URIs relative to the

service template file within the same TO'SCSAR file.

artifact_types no list of This section contains an optional list of artifact type definitions fo
Artifact Types use in the service template

data_types no list of Declares a list of optional TOSCA Data Type definitions.
Data Types

capability_types no list of This section contains an optional list of capability type definitions
Capability Types for use in the sevice template.

interface_types no list of This section contains an optional list of interface type definitions
Interface Types use in the service template.

relationship_types no list of This section contains a set of relationship type definitions for use
Relationship Types | the service template

node_types no list of This section contains a set of notype definitions for use ithe
Node Types service template

group_types no list of This section containslest of group type definitions for use ithe
Group Types service template.

policy_types no list of This section contains a list of policy type definitions for use in the
Policy Types service template.

topology_template no Topology Template | Defines the topology tempte of an application or service,
definition Oz2yaAraidray3da 2F y2RS

GSYLX I GSa
ASNBAOSQa O2YLRySyGaz Fa St
representing relations between the components.

t

3.9.1.1 Metadata keynames

The following is the list of recog®d metadata keynames for a TOSCA Service Template definition:

YSeyl YS wSlj dzA ¢ & LIS 5SaONALIGAZ2Y

template_name no string Declares a descriptive name for the template.
template_author no string Declares the author(s) or owner of the template.
template_version no string Declares the version string for the template.

3.9.2 Grammar

The overall structure of a TOSCA Service Template and its top-level key collations using the TOSCA Simple

Profile is shown below:

tosca_definitions_version: # Required TOSCA Definitions version string

# Optional metadata keyname: value pairs

metadata:

template_name:
templ ate_author:
template_version:

# Optional name of this service template

# Optional author of this service template

# Optional version of this service template

# Optional list of domain or profile specific metadata keynames
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# Optional  description of the definitions inside t he file.
description: <template _type description >

dsl_definitions:
# list of YAML alias anchors (or macros)

repositories:
# list of external repository definitions which host TOSCA artifacts

imports:
# ordered list of import definitions

artifact _types:
# list of artifact type definitions

data_types:
# list of datatype def initions

capability_types:
# list of capability type definitions

interface_types
# list of interface type definitions

relationship_types:

# list of relationship type definitions
node_types:
# list of node type definitions

group_types:
# list of group type  definitions

pol icy_types:
# list of policy type definitions

topology_template:
# topology template definition of the cloud application or service

3.9.2.1 Notes

1 TOSCAervice Templates do not have to contain a topology_templateMd contain simply type
definitions(e.qg., Artifact, Interface, Capability, Node, Relationship Types, etc.) and be imported for use
as type definitions in other TOSCA Service Templates
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3.9.3 Top-level keyname definitions

3.9.3.1 tosca_definitions_version

This required element provides a means to include a reference to the TOSCA Simple Profile specification within
the TOSCA Definitions YAML file. It is an indicator for the version of the TOSCA grammar that should be used to
parse the remainder of the document.

3.9.3.1.1 Keyname
tosca_definitions_version

3.9.3.1.2 Grammar

Singleline form:

tosca_definitions_version: <tosca_simple_profile_version>

3.9.3.1.3 Examples:

TOSCA Simple Profile version 1.0 specification using the defined namespace alias (se@.Hection
tosca _definitions_version: tosca_simple_ yaml_1 0
TOSCA Simple Profile version 1.0 specification using the fully defined (target) namespace (se&.Hection

tosca_definitions_version: http://docs.oasis - open.org/tosca/ns/simple/yaml/1.0

3.9.3.2 metadata

This keyname is used to associate domain-specific metadata with the Service Template. The metadata keyname
allows a declaration of a map of keynames with string values.

3.9.3.2.1 Keyname

metadata

3.9.3.2.2 Grammar

metadata:
<map_of_string_values>

3.9.3.2.3 Example

metadata:
creation_date: 2015 - 04- 14
date_updated: 2015 -05-01
status: developmental
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3.9.3.3 template_name

This optional metadata keyname can be used to declare the name of service template as a single-line string
value.

3.9.3.3.1 Keyname

template_name

3.9.3.3.2 Grammar

template_name: <name string>

3.9.3.3.3 Example

template_name: My service template

3.9.3.3.4 Notes

1 Some service templates are designed to be referenced and reused by other service templates.
Therefore, in thee cases, theemplate_name value SHOULD be designed to be used as a unique
identifier through the use of namespacing techniques.

3.9.3.4 template_author

This optional metadata keyname can be used to declare the author(s) of the service template as a single-line
string value.

3.9.3.4.1 Keyname

template_author

3.9.3.4.2 Grammar

template_author: <author string>

3.9.3.4.3 Example
template_ author : My service template

3.9.3.5 template_version

This optional metadata keyname can be used to declare a domain specific version of the service template as a
single-line string value.

3.9.3.5.1 Keyname

template_version

3.9.3.5.2 Grammar
template_version: <  version >
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3.9.3.5.3 Example

template_version: 2.0.17

3.9.3.5.4 Notes:

1 Some service templates are designed to be referenced and reused by other service tsrapkhteave
a lifecycle of their own. Therefore, in these casasp®late_version value SHOULD be included and
used in conjunction with a uniquemplate_name value to enable lifecycle management of the service
template and its contents.

3.9.3.6 description

This optional keyname provides a means to include single or multiline descriptions within a TOSCA Simple Profile
template as a scalar string value.

3.9.3.6.1 Keyname
description

3.9.3.7 dsl_definitions

This optional keyname provides a section to define macros (e.g., YAML-style macros when using the TOSCA
Simple Profile in YAML specification).

3.9.3.7.1 Keyname

dsl_definitions

3.9.3.7.2 Grammar

dsl_definitions
<dsl_definition_1 >

<dsl_definition_n >

3.9.3.7.3 Example

dsl _definitions
ubuntu_ image_props: &ubuntu_image_props

architecture: x86_64
type: linux
distribution: u buntu

os_version: 14.04

redhat_image_props: &redhat_image_props
architecture: x86_64

type: linux

distri bution: rhel
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0s_version: 6.6

3.9.3.8 repositories

This optional keyname provides a section to define external repositories which may contain artifacts or other
TOSCA Service Templates which might be referenced or imported by the TOSCA Service Template definition.

3.9.3.8.1 Keyname

repositories

3.9.3.8.2 Grammar

repositories
<repository _definiton_1 >

<repository _definiton_n >

3.9.3.8.3 Example

repositories
my_project_artifact_repo:
description: development repository for TAR archives and Bash scripts
url:  http://mycompany.com/repository/myproject/

3.9.3.9 imports

This optional keyname provides a way to import a block sequence of one or more TOSCA Definitions documents.
TOSCA Definitions documents can contain reusable TOSCA type definitions (e.g., Node Types, Relationship
Types, Artifact Types, etc.) defined by other authors. This mechanism provides an effective way for companies
and organizations to define normative types and/or describe their software applications for reuse in other TOSCA
Service Templates.

3.9.3.9.1 Keyname

imports

3.9.3.9.2 Grammar

imports:
- <import_definition_1 >

- <import_definition_n >

3.9.3.9.3 Example

# An example import of definitions files from a location relative to the
# file location of the service template declaring the import.
imports :
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- some_definitions: relative_path/my_defns/my_typesdefs_1.yaml
- more_definitions:
file: my_defns/my_typesdefs_n.yaml
repository: my_company_repo
namespace_uri: http://mycompany.com/ns/tosca/2.0
namespace_prefix: mycompany

3.9.3.10 artifact_types
This optional keyname lists the Artifact Types that are defined by this Service Template.

3.9.3.10.1 Keyname

artifact_types

3.9.3.10.2 Grammar

artifact _types:
<artifact _type defn_1 >

<artifact type_defn_n >

3.9.3.10.3 Example

artifact _types :
mycompany.artifacttypes.myFileType:
derived_from: tosca.artifacts.File

3.9.3.11 data_types
This optional keyname provides a section to define new data types in TOSCA.

3.9.3.11.1 Keyname

data_types

3.9.3.11.2 Grammar

data_types :
<tosca_ datatype def 1 >

<tosca_datatype def n >

3.9.3.11.3 Example

data _type s:
# A complex datatype definition
simple_contactinfo_type:
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properties:
name:
type: string
email:
type: string
phone:
type: string

# dat atype definition derived from an existing type
full_contact_info:
derived_from: simple_contact_info
properties:
street_address:
type: string
city:
type: string
state:
type: string
postalcode:
type: string

3.9.3.12 capability_types

This optional keyname lists the Capability Types that provide the reusable type definitions that can be used to
describe features Node Templates or Node Types can declare they support.

3.9.3.12.1 Keyname

capability_types

3.9.3.12.2 Grammar

capability _types:
<capability_type_defn_1 >

<capability type_defn_n >

3.9.3.12.3 Example

capability_types
mycompany.mytypes.myCustomEndpoint:
derived_from: tos  ca.capabilities.Endpoint
properties:
# more detalils ...

mycompany.mytypes.myCustomFeature:
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derived_from: tosca.capabilities.Feature
properties:
# more details ...

3.9.3.13 interface_types

This optional keyname lists the Interface Types that provide the reusable type definitions that can be used to
describe operations for on TOSCA entities such as Relationship Types and Node Types.

3.9.3.13.1 Keyname

interface_types

3.9.3.13.2 Grammar

interface _types:
<interface _type_defn_1 >

<interface  type_defn_n >

3.9.3.13.3 Example

interface _types :
mycompany.interfaces. service.Signal
signal_begin_receive
description: Operation to signal start of some message processing
signal_end_receive
description: Operation to signal end of some message processed

3.9.3.14 relationship_types

This optional keyname lists the Relationship Types that provide the reusable type definitions that can be used to
describe dependent relationships between Node Templates or Node Types.

3.9.3.14.1 Keyname

relationship_types

3.9.3.14.2 Grammar

relationship  _types:
<relationship_type defn_1 >

<relationship type_def n_n>

3.9.3.14.3 Example

relationship_types
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mycompany.mytypes.myCustomClientServerType
derived_from:  tosca.relationships.HostedOn
properties:
# more detalils ...

mycompany.mytypes.myCustomConnectionType :
derived_from:  tosca.relationships.Conn ectsTo
properties:
# more detalils ...

3.9.3.15 node_types

This optional keyname lists the Node Types that provide the reusable type definitions for software components
that Node Templates can be based upon.

3.9.3.15.1 Keyname

node_types

3.9.3.15.2 Grammar

node_types :
<node_type defn_1 >

<node_type defn_n >

3.9.3.15.3 Example

node_types :
my_webapp_node_type:
derived_from: WebApplication
properties:
my_port:
type: integer

my_database_node_type:
derived_from: Database
capabilities:
mytypes.myfeatures.transactSQL

3.9.3.15.4 Notes

1 The node types listed as part of thede_types block can be mapped to the list §bdeType definitions
as described by the TOSCA v1.0 speatidic.

3.9.3.16 group_types

This optional keyname lists the Group Types that are defined by this Service Template.
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3.9.3.16.1 Keyname

group_types

3.9.3.16.2 Grammar

group _types:
<group _type_defn_1 >

<group type_defn_n >

3.9.3.16.3 Example

group _types :
mycompany.mytypes.myScalingGroup:
derived_from: tosca.groups.Root

3.9.3.17 policy_types

This optional keyname lists the Policy Types that are defined by this Service Template.

3.9.3.17.1 Keyname
policy_types
3.9.3.17.2 Grammar

policy _types:
<policy _type defn_1 >

<policy type defn_n >

3.9.3.17.3 Example

policy  types :
mycompany.mytypes.myScalingPolicy:
derived_from: tosca.policies.Scaling
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4 TOSK functions

Except for the examples, this section is normative and includes functions that are supported for use within a
TOSCA Service Template.

4.1 Reserved Function Keywords

The following keywords MAY be used in some TOSCA function in place of a TOSCA Node or Relationship
Template name. A TOSCA orchestrator will interpret them at the time the function would be evaluated at runtime
as described in the table below. Note that some keywords are only valid in the context of a certain TOSCA entity
as also denoted in the table.

YSegd+xlt AR / 2yGSEGS5SAa0ONRLIGAZY

SELF Node Template or Relationship| A TOSCA orchestrator will interpret this keyword as the Node or Relationship Ten
Template instance that contains the function at the time the function is evaluated

SOURCE | Relationship Template only. A TOSCA orchestrator will interpret this keyword as the Node Template instance
at the source end of the relationship that contains the referencing function.

TARGET | Relationship Template only. A TOSCA orchestea will interpret this keyword as the Node Template instance tha
at the target end of the relationship that contains the referencing function.

HOST Node Template only I ¢h{/! 2NOKSaGNI 2N gAftf AyidSNLINRKI ¢
the node using this reference (i.e., as identified by its HostedOn relationship).

Specifically, TOSCA orchestrators that encounter this keyword when evaltheing
get_attribute  orget property  functions SHALL search each node along
a1 2 &l S Rtoyskip cheh starting at the immediate node that hosts the node
G6KSNB (KS FdzyOliAzy 46l a&a S@Itdd G§SR oLy
F YIFGOK Aa F2dzyR 2NJ 0KS dal 2aGSRhyé NI

4.2 Environment Variable Conventions

4.2.1 Reserved Environment Variable Names and Usage

TOSCA orchestrators utilize certain reserved keywords in the execution environments that implementation
artifacts for Node or Relationship Templates operations are executed in. They are used to provide information to
these implementation artifacts such as the results of TOSCA function evaluation or information about the instance
model of the TOSCA application

The following keywords are reserved environment variable names in any TOSCA supported execution
environment:

Keyword/Valid ContexDescription
TARGETS Relationship Template 1 For an implementation artifact that is executed in the context of a
only. relationship, this keyword, if present, is used to supply a list of Node
Templ ate instances i rinstanceTmodelChatamep p |

currently target of the context relationship.

1 The value of this environment variable will be a comma-separated list of
identifiers of the single target node instances (i.e., the tosca_id attribute
of the node).
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Keyword/Valid ContexDescription

1 For an implementation artifact that is executed in the context of a
relationship, this keyword, if present, identifies a Node Template instance
in a TOSCA applicationbés instance
relationship, and which is being acted upon in the current operation.

1 The value of this environment variable will be the identifier of the single
target node instance (i.e., the tosca_id attribute of the node).

TARGET Relationship Template
only.

1 For an implementation artifact that is executed in the context of a
relationship, this keyword, if present, is used to supply a list of Node
Templ ate instances in a TOSCA appl
currently source of the context relationship.

1 The value of this environment variable will be a comma-separated list of
identifiers of the single source node instances (i.e., the tosca_id attribute
of the node).

SOURCES Relationship Template
only.

1 For an implementation artifact that is executed in the context of a
relationship, this keyword, if present, identifies a Node Template instance
in a TOSCA applicationbés instance
relationship, and which is being acted upon in the current operation.

1 The value of this environment variable will be the identifier of the single
source node instance (i.e., the tosca_id attribute of the node).

SOURCE Relationship Template
only.

For scripts (or implementation artifacts in general) that run in the context of relationship operations, select
properties and attributes of both the relationship itself as well as select properties and attributes of the source and
target node(s) of the relationship can be provided to the environment by declaring respective operation inputs.

Declared inputs from mapped properties or attributes of the source or target node (selected via the SOURCéar
TARGEKeyword) will be provided to the environment as variables having the exact same name as the inputs. In
addition, the same values will be provided for the complete set of source or target nodes, however prefixed with
the ID if the respective nodes. By means of the SOURCES TARGET8ariables holding the complete set of source
or target node IDs, scripts will be able to iterate over corresponding inputs for each provided ID prefix.

The following example snippet shows an imaginary relationship definition from a load-balancer node to worker
nodes. A script is defined for the add_target operation of the Configure interface of the relationship, and the
ip_address attribute of the target is specified as input to the script:

node_templates:
load_balancer:
type: some.vendor.LoadBalancer
requirements:
- member:
relationship: some.vendor.LoadBalancerToMember
interfaces:
Configure:
add_target:
inputs:
member_ip: { get_attribute: [ TARGET, ip_address | }
implementation: scripts/configure_members.py

Theadd target operation will be invoked, whenever a new target member is being added to thebaladcer.
With the above inputs declaration,maember_ip environment variable that will hold the IP address of the target
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being added will be provided to thnfigure_members.py script. In addition, the IP addresses of all current
load-balancer members will be praed as environment variables with a naming schemetajet node
ID>_member_ip. This will allow, for example, scripts that always just write the complete list ofdakahcer
members into a configuration file to do so instead of updating existingidisth might be more complicated.

Assuming that the TOSCA application instance includes fivéebedadcer membersjodel throughnode5,
wherenode5 is the current target being added, the following environment variables (plus potentially more
variables) wold be provided to the script:

# the ID of the current target and the IDs of all targets
TARGET=node5
TARGETS=nodel,node2,node3,node4,node5

# the input for the current target and the inputs of all targets
member_ip=10.0.0.5

nodel member_ip=10.0.0.1

node2_member_ip=10.0.0.2

node3_member_ip=10.0.0.3

node4_member_ip=10.0.0.4

node5 member_ip=10.0.0.5

With code like shown in the snippet below, scripts could then iterate of all provideaber_ip inputs:

#1/usr/bin/python
import 0s

targets = os.environ[ TARGET S'].split(’,)

for tin targets:
target_ip = os.environ.get('%s_member_ip' % t)
# do something with target_ip ...

4.2.2 Prefixed vs. Unprefixed TARGET names

The list target node types assigned to the TARGETS key in an execution environment would have names prefixed
by unique IDs that distinguish different instances of a node in a running model Future drafts of this specification
will show examples of how these names/IDs will be expressed.

4.2.2.1 Notes

9 Target of interest is always tprefixed. Prefix is the targetpaque ID. The IDs can be used to find the
environment var. for the corresponding target. Need an example here.

1 If you have one node that contains multiple targets this would also be used (add or remove target
operations would also use this you would get of all current targets).

4.3 Intrinsic functions

These functions are supported within the TOSCA template for manipulation of template data.
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4.3.1 concat

The concat function is used to concatenate two or more string values within a TOSCA service template.
4.3.1.1 Grammar

concat: [<string_value_expressions_*> ]

4.3.1.2 Parameters

t I N} YSGSNI wSljdz¢e LS |5SaONRLIGAZY
<string_value_expressions_*> yes list of A list of oneor more strings (or expressions that result in a
stringor string value) which can be concatenated together into a sin

stringvalue | string.
expressions

4.3.1.3 Examples

outputs:
description: Concatenate the URL for a server from other template values
server _url:
value: { concat : [ 'http: I,
get_attribute: [ server, public_address ],
get_attribute: [ server, port]]}
4.3.2 token

The token function is used within a TOSCA service template on a string to parse out (tokenize) substrings
separated by one or more token characters within a larger string.

4.3.2.1 Grammar

token: [ <string_with_tokens>, <string_of_token_chars>, <substring_index> ]

4.3.2.2 Parameters

t I N} YSGSNI wSIljdzA| ¢ LI§95SAONRLIGA2Z2Y

string_with_tokens yes string The composite string that contains one or more substrings separate
token characters.

string_of_token_chars yes string The string that contains one or more token characters that separate
substrirgs within the composite string.

substring_index yes integer | The integer indicates the index of the substring to return from the
composite string. Note that the first substring is denoted by using th

YnQ o1 Swikih Ay G S3as

4.3.2.3 Examples
outputs:

webserver_port:
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value: { token: [ get_attribute: [ my_server, data_endpoint, ip_address ],

p kRt

11}

4.4 Property functions

These functions are used within a service template to obtain property values from property definitions declared
elsewhere in the same service template. These property definitions can appear either directly in the service
template itself (e.g., in the inputs section) or on entities (e.g., node or relationship templates) that have been
modeled within the template.

Note that the get_input and get_property functions may only retrieve the static values of property definitions of
a TOSCA application as defined in the TOSCA Service Template. The get_attribute function should be used
to retrieve values for attribute definitions (or property definitions reflected as attribute definitions) from the runtime
instance model of the TOSCA application (as realized by the TOSCA orchestrator).

4.4.1 get_input

The get_input function is used to retrieve the values of properties declared within the inputs section of a
TOSCA Service Template.

4.4.1.1 Grammar

get_input: <input_property_name>

4.4.1.2 Parameters

t HNIS G SNJ wSljdzA¢e LIS |[5SAa0ONRLIIAZY

<input_property_name>| yes string The name of the property as defined in the inputs  section of the

service template.

4.4.1.3 Examples

inputs:
Cpus:
type: integer

node_templates:
my_server:
type: tosca.nodes.Compute
capabilities:
host:
properties:
num_cpus: { get input :cpus}

4.4.2 get_property

The get_property function is used to retrieve property values between modelable entities defined in the same
service template.
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4.4.2.1 Grammar

get_property: [ <modelable_entity
<property_name> , <nested_property_name_or_index_1>, ...,

<nested_property_name_or_index_n> ]

4.4.2.2 Parameters

_name>, <optional_ req_or_cap _name>,

t I N} YSGSNI wSljdzA| ¢ @ LIS|5SaONRLIGA2Y
<modelable entity yes string The required name of a modelable entity (e.g., Node Template or
name>| SELF | Relationship Template name) as declared in the service template that
SOURCE | TARGET | contains the named property definition the fation will return the value
HOST from. See section B.1 for valid keywords.
<optional_ reqg_or_cap no string The optional name of the requirement or capability name within the
_name> modelable entity (i.e., themodelable_entity __name> which
contains the named property definition the function will return the valug
from.
Note: If the property definition is located in the modelable entity direct
then this parameter MAY be omitted.
<property_name> yes string The name of the property definition the function will return the value
from.
<nested_property_nam no string| Some TOSCA properties are comffiex, composed as nested structure
e_or_index_* > integer These parameters are used to dereference into the names of these ne

structures when needed.

Some properties represetlist  types. In these cases, an index may be
provided to reference a specific entry in thstl(as named in the previous
parameter) to return.

4.4.2.3 Examples

The following example shows how to use the get_property function with an actual Node Template name:

node_templates:

mysql_database:

type: tosca.nodes.Database

properties:

name: sqgl_databasel

wordpress:

type: tosca.nodes.WebApplication.WordPress

interfaces:
Standard:
configure:
input s:

wp_db_name: { get_property

: [ mysqgl_database, name ] }

The following example shows how tise the get property function using the SELF keyword:
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node_templates:

mysql_database:
type: tosca.nodes.Database

capabilities:
database_endpoint:
properties:
port: 3306

wordpress:
type: tosca.nodes.WebAp plication.WordPress
requirements:

- database_endpoint: mysql_database
interfaces:
Standard:
create: wordpress_install.sh
configure:
implementation: wordpress_configure.sh
input s:

wp_db_port: { get_property :[ SELF database_endpoint, port ] }

The following example shows how to use the get_property function using the TARGET keyword:

relationship_templates:
my_connection :
type: ConnectsTo
interfaces:
Configure:
inputs:
targets_value: { get_property :[TARGET, value ]}

4.5 Attribute functions

These functions (attribute functions) are used within an instance model to obtain attribute values from instances of
nodes and relationships that have been created from an application model described in a service template. The
instances of nodes or relationships can be referenced by their name as assigned in the service template or
relative to the context where they are being invoked.

4.5.1 get_attribute

The get_attribute function is used to retrieve the values of named attributes declared by the referenced node
or relationship template name.

45.1.1 Grammar

get_attribute : [ <modelable_entity _name>, <optional_ req_or_cap _name>,
<attribut e_name> <nested_attribute_name_or_index_1>, ...,
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<nested_attribute_name_or_index_n> ]

4.5.1.2 Parameters

t I NFYSGSNI wSljdzA ¢ 2 LIS|5SaONRLIGAZY

<modelable entity yes string The required namef a modelable entity (e.g., Node Template or

name> | SELF | Relationship Template name) as declared in the service template that

SOURCE | TARGET | contains the named attribute definition the function will return the value

HOST from. See section B.1 for valid keywords.

<optional_ reqg_or_cap no string The optional name of the requirement or capability name within the

__name> modelable entity (i.e., themodelable_entity name > which
contains the named attribute definition the function will return the value
from.

Note: If the attribute definition is located in the modelable entity directly,
then this parameter MAY be omitted.

<attribute _name> yes string The name of the attribute definition the function will return the valisem.
<nested_attribute_na no string| Some TOSCA attributes are complex (i.e., composed as nested structu
me_or_index_*> integer | These parameters are used to dereference itfite names of these nested

structures when needed.

Some attributes represerist  types. In these cases, an index may be
provided to reference a specific entry in the list (as hamed in the previo
parameter) to return.

4.5.1.3 Examples:

The attribute functions are used in the same way as the equivalent Property functions described above. Please

see their examples and replace figet propertyo with fAget _

4.5.1.4 Notes

These functions are used to obtain attributes from instances of node or relationship templates by the names they
were given within the service template that described the application model (pattern).

1 These functions only work when the orchestrator can resolve to a single node or relationship instance for
the named node or relationship. This essentially means this is acknowledged to work only when the node
or relationship template being referenced from the service template has a cardinality of 1 (i.e., there can
only be one instance of it running).

4.6 Operation functions

These functions are used within an instance model to obtain values from interface operations. These can be used
in order to set an attribute of a node instance at runtime or to pass values from one operation to another.

4.6.1 get_operation_output

The get_operation_output  function is used to retrieve the values of variables exposed / exported from an
interface operation.

4.6.1.1 Grammar

get_operation_output : < modelable_entity _name>, <interface_name> , < operation_name >,
<output_variable_name>
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4.6.1.2 Parameters

t I NF YSGSNI wSljdzA Il ¢ 8@ LIS| 5 S a ONRyLJG
<modelable entity yes string The required name of a modelable entity (e.g., Node Template or
name> | SELF | Relationship Template name) as declared in the service template that
SOURCE | TARGET implements the namechterface and operation.
<interface_name> Yes string The required name of the interface which defines the operation.
<operation_name > yes string The required name of the operation wke value we would like to
retrieve.

<output_variable_na Yes string The required name of the variable that is exposed / exported by the
me> operation.

4.6.1.3 Notes

9 If operation failed, then ignore its output®rchestratorsshouldallow orchestrators to @ntinue
runningwhen possiblgpast deployment in the lifecycle. For examplen update fails, the application
should be allowed to continue running and some other method would be used to alert administrators of
the failure.

4.7 Navigation functions

91 This version of the TOSCA Simple Profile does not define any model navigation functions.

4.7.1 get_nodes_of type

The get_ nodes_of type function can be used to retrieve a list of all known instances of nodes of the declared
Node Type.

4.7.1.1 Grammar

get _nodes_of type :< node_type name>

4.7.1.2 Parameters

t F N YSiSNI wSIljdZAl¢@LIS|5Sa0ONRLIGAZY

<node_type_name> yes string The required name of a Node Type that a TOSCA orchestrator would
to search a running applicationstance in order to return all unique,
named node instances of that type.

4.7.1.3 Returns

wSiGdz2Ny YSe ¢C8LIS|5SAONRLIIAZY

TARGETS <see The list of node instances from the current application instance that match the
above> | node_type_name supplied as an input pararter of this function.

4.8 Artifact functions

4.8.1 get_artifact

The get_artifact function is used to retrieve artifact location between modelable entities defined in the same
service template.
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4.8.1.1 Grammar

get_artifact: [ <modelable_entity name>, <artifact name>, <loc ation>, <remove> |

4.8.1.2 Parameters

t I N} YSGSNI wSIljdzZA N ¢2LIS|5Sa0ONRLIGAZ2Y
<modelable entity yes string The required name of a modelable entity (e.g., Node Template or
name> | SELF | Relationship Template name) as declared in the service template that|
SOURCE | TARGET | contains the named property definition the function will return the valu
HOST from. See section B.1 for valid keywords.
<artifact_name> yes string The name of the artifact definition the function will return the value fro
<location> | no string [20FGA2Y @I tdzS Ydzad 6S SAGKSNI |
LOCAL_FILE WOCAL_FILB ¢
If the value is LOCAL_FILE the orchestrator is responsible for providir]
path as the result of thget_artifact  call where the aifact file can
be accessed. The orchestrator will also remove the artifact from this
location at the end of the operation.
If the location is a path specified by the user the orchestrator is
responsible to copy the artifact to the specified location. ®hehestrator
will return the path as the value of thget_artifact function and
leave the file here after the execution of the operation.
remove no boolean | Boolean flag to override the orchestrator default behavioitsaill

remove or not the artifact at the end of the operation execution.

If not specified the removal will depends of the location e.g. removes i
OFragoeAa. FLEe yR 1S8SLlA AG Ay Ol af

If true the artifact will be removed by the orchigator at the end of the
operation execution, if false it will not be removed.

4.8.1.3 Examples

The following example uses a snippet of a WordPjd&srdPresweb application to show how to use the
get_artifact ~ function with anactual Node Template name:

4.8.1.3.1 Example: Retrieving artifact without specified location:

node_templates:

wordpress:

type: tosca.nodes.WebApplication.WordPress

interfaces:
Standard:
configure:
create:

imple mentation: wordpress_install.sh

inputs
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file:///C:/Users/IBM_AD~1/AppData/Local/Temp/TOSCA_get_artifact_proposal-1.docx%23TYPE_YAML_STRING
file:///C:/Users/IBM_AD~1/AppData/Local/Temp/TOSCA_get_artifact_proposal-1.docx%23TYPE_YAML_STRING

wp_zip:{ get artifact :[ SELF, zip]}
artifacts:
zip: /data/wordpress.zip

In such implementation the TOSCA orchestrator may provide the wordpress.zip archive as a local Ufke: (exam
file://home/user/wordpress.zip or a remote one (exampléttp://cloudrepo:80/files/wordpress.zip (some
orchestrator may indeed provide songéobal artifact repository management features)

4.8.1.3.2 Example: Retrieving artifact as a local path :

The following example explains how to force the orchestr
implementation script:

node_templates:

wordpress:
type: tosca.nodes.WebApplication.WordPress

interfaces:
Standard:
configure:
create:
implementation: wordpress_install.sh
inputs
wp_zip:{ get_artifact :[ SELF, zip, L OCAL_FILE] }
artifacts:
Zip: /data/wordpress.zip

In such implementation the TOSCA orchestrator must provide the wordpress.zip archive as a local path
(example/tmp/wordpress.zip andwill remove it after the operation is completed.

4.8.1.3.3 Example: Retrieving artifact in a specified location:

The following example explains how to force the orchestrator to copy the file locally to a specific location before

calling the operati oends i mplementation scrip

node_templates:

wordpress:
type: tosca.nodes.WebApplication.WordPress

interfaces:
Standard:
configure:
create:
implementation: wordpress_install.sh
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http://cloudrepo/files/wordpress.zip
file://///home/user/wordpress.zip

inputs
wp_zip:{ get_artifact :[SELF, zip, C:/wpdata/wp.zip ] }
artifacts:
zip: /data/wordpress.zip

In such implementation the TOSCA orchestrator must provide the wordpress.zip archive as a local path
(example: Cwpdata/wp.zip ) andwill let it after the operationis completed.

4.9 Context-based Entity names (global)

Future versions of this specification will address methods to access entity names based upon the context in which
they are declared or defined.
4.9.1.1 Goals

1 Using the full paths of modelable entity names talfiy context with the future goal of a more robust
get_attribute function: e.g., get_attribute( <contekisedentity-name>, <attribute name>)
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5 TOSCA normative type definitio

Except for the examples, this section isiormative and contains normative typdefinitions which must be
supported for conformance to this specification.

The declarative approach is heavily dependent of the definition of basic types that a declarative container
must understand. The definition of these types must be very clear thatlthe operational semantics can

be precisely followed by a declarative container to achieve the effects intended by the modeler of a
topology in an interoperable manner.

5.1 Assumptions

1 Assumes alignment with/dependence on XML normative types proposald&CA v1.1

1 Assumes that the normative types will be versioned and the TOSCA TC will preserve backwards
compatibility.

9 Assumes that security and access control will be addressed in future revisions or versions of this
specification.

5.2 Data Types

5.2.1 tosca.datatypes.Root
This is the default (root) TOS®AotType definition that alkomplexTOSCMataTypes derive from.

5.2.1.1 Definition
The TOSCA Credential type is defined as follows:

tosca. datatypes .Root:
description: The TOSCA root Data T ype all other TOSCA base Dat a T ypes derive from

5.2.2 tosca.datatypes.Credential

The Credential type is a complex TOSCA data Type used when describing authorization credentials used to
access network accessible resources.

{ K2NIi K| y R [ Credential
¢ & LIS vdz f A 7J tosca:cCredential

¢BIS ! wlL toscadatatypes.Credential

5.2.2.1 Properties

bl YS wSlidzAl ¢S [/ 2yaidNI A5Sa0ONRLIGAZY

protocol no string None The optional protocol name.

token_type yes string default: password | The required token type.

token yes string None The required token used as a credential for authorization o
access to a networked resource.
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bl YS wSlidzAl¢eLIS [/ 2yaidNI A5Sa0ONRLIGAZY
keys no map of None The optional list of protocedpecific keys or assertions.
string
userh no string None The optional user (name or ID) used for Hoken based
credentials.

5.2.2.2 Definition
The TOSCA Credential type is definetbgws:

tosca.datatypes.Credential:
derived_from: tosca.datatypes.Root
properties:
protocol
type: string
required: false
token_type :
type: string
default: password
token :
type: string
keys:
typ e: map
required: false
entry_schema:
type: string
user:
type: string
required: false

5.2.2.3 Additional requirements

1 TOSCA Orchestrators SHALL interpret and validate the valuetokéheproperty based upon the value
of thet oken_type property.

5.2.2.4 Notes
1 Specific token types and encoding them using network protocols are not defined or covered in this
specification.

1 The use of transparent user names (IDs) or passwords are not considered best practice.

5.2.2.5 Examples

5.2.2.5.1 Provide a simple user name and password without a protocol or standardized
token format

<some_tosca_entity>:
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properties:
my_credential:
type: Credential
properties:
user: myusername
token: mypassword

5.2.25.2 HTTP Basic access authentication credential

<some_tosca_entity>:
properties:
my_credential: # type: Credential
protocol: http
token_type: basic _auth
# Username and pass word are combined into a string
# Note: this would be base64 encoded before transmission b y any impl.

token: myusername :mypassword

5.2.2.5.3 X-Auth-Token credential

<some_tosca_entity>:
properties:
my_credential: # type: Credential
protocol: xauth
token_type : X- Auth- Token
# token encoded in Base64
token: 604bbed45ac7143a79e14f3158df67091

5.2.2.5.4 OAuth bearer token credential

<some_tosca_entity>:
properties:
my_credential: # type: Credential
protocol: oauth2
token_type : bearer
# token encoded in Base64
token: 8ao09nE2[Ejr1zCs icWMBC

5.2.3 tosca.datatypes.network.NetworkInfo
The Network type is a complex TOSCA data type used to describe logical network information.
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{ K2 NI KI Yy R [ Networkinfo
¢&LJS vdzl f A7 tosca:Networkinfo

¢ & LIS I wlL toscadatatypes.network.NetworkInfo

5.2.3.1 Properties

bl YS ¢ & LS | 2yaiNI |5Sa0ONRLIGAZY

network_name string None The name of the logical network.
So3dsr GLIHf AO0EST GLINRAR DI GSE

network_id string None The unique ID of for the network gerated by the network
provider.

addresses string(] None The list of IP addresses assigned from the underlying
network.

5.2.3.2 Definition
The TOSCA NetworkInfo data type is defined as follows:

tosca.datatypes.network.Networkl nfo:
derived_from: tosca.datatypes.Root
properties:

network_name:

type: string

network_id:

type: string

addresses:

type: list

entry_schema:

type: string

5.2.3.3 Examples
Example usage of the NetworkInfo data type:

private_network:
network_name: private
network_id:  3e54214f - 5c09- 1bc9- 9999- 44100326dalb
addresses: [ 10. 111.128.10]

5.2.3.4 Additional Requirements

1 Itis expected that TOSCA orchestrators MUST be able to majettherk_name from the TOSCA model
to underlying network model of thprovider.
1 The properties (or attributes) of Networkinfo may or may not be requirgueteling on usage context.

5.2.4 tosca.datatypes.network.Portinfo

The Portinfo type is a complex TOSCA data type used to describe network port information.
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{ K2NI KI YR

il Portinfo

¢ e LIS

v dzI £ A 7 tosca:Portinfo

¢a LIS | wL

toscadatatypes.network.Portinfo

5.2.4.1 Properties

bl YS ¢ & LS /| 2yaiGNI |5SA0ONRLIAZY

port_name string None The logical network port name.

port_id string None The unique ID for the network port generated by the
network provide.

network_id string None The unique ID for the network.

mac_address string None The uniguamedia access contralddres§YMAC addresp
assigned to the port.

addresses string([] None The list of IP address(es) assigned to the port.

5.2.4.2 Definition

The TOSCA Portinfo type is defined as follows:

tosca. data types.network.Portinfo:
derived_from: tosca.datatypes.Root

properties:
port_name:
type: string
port_id:
type:
network_id:
type:
mac_address:
type:
addresses:

string

string

type: list

st ring

entry_schema:

type:

5.2.4.3 Examples

string

Example usage of the Portinfo data type:

ethernet_port:
port_name: portl
port_id: 2
network_id:

mac_address: f 1:1 8:3 b:41:92:1e
addresses: [ 172.24.9.102 ]

TOSCA-Simple-Profile-YAML-v1.0-cos01
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5.2.4.4 Additional Requirements

9 Itis expected that TOSCA orchestrators MUST be able to maortheame from the TOSCA odel to
underlying network model of thprovider.
1 The properties (or attributes) of Portinfo may or may not be required depending on usage context.

5.2.5 tosca.datatypes.network.PortDef
The PortDef type is a TOSCA data Type used to define a network port.

{ K2 NOIRK b | Y S| PortDef
¢&LJS vdzl f A7 tosca:PortDef
¢eL)S ! wlL toscadatatypes.network.PortDef

5.2.5.1 Definition
The TOSCA PortDef type is defined as follows:

tosca.datatypes.network.PortDef:
derived_from : integer

constraints:
- in_range: [ 1, 65535 ]

5.2.5.2 Examples
Example use of a PortDef property type:

listen_port:
type: PortDef
default: 9000
constraints:
- in_range: [ 9000, 9090 ]

5.2.6 tosca.datatypes.network.PortSpec

The PortSpec type is a complex TOSCA data Type used when describing port spesificadi network
connection.

{ K2NI Kl yR |
¢ce LIS vdz f A7
¢e LS !

PortSpec

tosca:PortSpec

w L toscadatatypes.network.PortSpec

5.2.6.1 Properties

bl YS wSljdzA|¢@ LIS |/ 2yaGNIAY(|58Sa0ONRLIIAZY

protocol yes string default: top The required protocol used on the port.
source no PortDef See PortDef The optional source port.
source_range| no range in_range: [ 1, 65536 ] The optional range for source go
target no PortDef See PortDef The optional target port.
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bl YS wSljdzA|¢@ LIS |/ 2yaGNIAY(|58Sa0ONRLIIAZY

target_range | no range in_range: [ 1, 65536 ] The optional range for target port.

5.2.6.2 Definition
The TOSCA PortSpeceyip defined as follows:

tosca.datatypes.network.PortSpec:
derived_from: tosca.datatypes.Root
properties:
proto col :
type: string
required: true
default: tcp
constraints:
- valid_values: [ udp, tcp, igmp ]
tar get:
type: PortDef
target_range:
type: range
constraints:
- in_range: [1, 65535]
source:
type: PortDef
source_range:
type: range
constraints:
- in_range: [1, 65535]

5.2.6.3 Additional requirements

1 A valid PortSpec must have at least one of the following propertiget , target range , source
or source_range .

5.2.6.4 Examples
Example usage of the PortSpec data type:

# example properties in a node template
some_endpoint:
properties:
ports:
user_port:

protocol :tcp

target: 50000

target_range: [ 20000, 60000 ]
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source: 9000
source_range: [ 1000, 10000 ]

5.3 Artifact Types

TOSCA Artifacts Types represent the types of packages and files used by the orchestrator when deploying
TOSCA Node or Relationship Types or invoking their interfaces. Currently, artifacts are logically divided into
three categories:

1 Deployment Types includes those artifacts that are used during deployment (e.g., referenced on create
and install operations) and include packaging files such as RPMs, ZIPs, or TAR files.

1 Implementation Typesincludes those artifacts that represent imperative logic andwsed to
implement TOSCA Interface operations. These typically include scripting languages such as Bash (.sh),
Chef Chef and PuppetPuppet.

1 Runtime Typesincludes those artifacts that are usddring runtime by a service or component of the
application. This could include a library or language runtime that is needed by an application such as a
PHP or Java library.

Note: Additional TOSCA Artifact Types will be developed in future drafts of this specification.

5.3.1 tosca.artifacts.Root
This is the default (root) TOS@BAifact Typedefinition that all other TOSCA base Artifact Types derive from.

5.3.1.1 Definition

tosca. artifacts.Root
description: The TOSCA Ar tifact Type all other TOSCA Artifact Types derive from

5.3.2 tosca.artifacts.File

This artifact type is used when an artifact definition needs to have its associated file simply treated as a file and
no special handling/handlers are invoked (i.e., it is noated as either an implementation or deployment
artifact type).

{ K2NI Kl yR | File
¢&LJS vdzl f A7 toscaFile

¢ceLIsS | wlL toscaartifacts.File

5.3.2.1 Definition

tosca. artifacts.File
derived_from: tosca.artifacts.R oot
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5.3.3 Deployment Types

5.3.3.1tosca.artifacts.Deployment

This artifact type represents the parent type for all deployment artifacts in TOSCA. This class of artifacts typically
represents a binary packaging of an application or service that is used to instaé/oredeploy it as part of a
Yy2RSQa tATFTSOeOf So

5.3.3.1.1 Definition

tosca.artifacts.Deployment
derived_from:  tosca.artifacts.Root
description: TOSCA base type for deployment artifacts

5.3.3.2 Additional Requirements

i TOSCA Orcheators MAY throw an error if it encounters a ronormative deployment artifact type that
it is not able to process.

5.3.3.3 tosca.artifacts.Deployment.Image

CKAE FNIAFFOG GeLlsS NBLINBaSyida | LINBYylGcHELBE B2RBDIe
deployment (whether real or virtual) whose contents are typically already installed ancbpfegured (i.e.,
GAaGFAOSTFdzZ ¢0 FYR LINBLINBSR (2 6S Ndzy 2y | (1y2¢6y GF NBS

{ K2 NI KI Yy R K Deployment.image

¢ &LJS vdzl f A7 tosca:Deploymentmage

¢eLIsS | wlL toscaartifacts.Deployment.Image

5.3.3.3.1 Definition

tosca. artifacts.Deployment.Image
derived_from:  tosca.artifacts.Deployment

5.3.3.4 tosca.artifacts.Deployment.Image.VM

This artifact represents the parent type for all Virtual Machine (VM) image and container formatted deployment
artifacts. These images contain a stateful capture of a machine (e.g., server) including operating system and
installed software along with any configurations and can be run on another machine using a hypervisor which
virtualizes typical server (i.e., hardware) resources.

5.3.3.4.1 Definition

tosca.artifacts. Deployment.Image.VM:
derived_from: tosca.artifacts.Deployment.Image
description: Virtual Machine (VM) Image
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5.3.3.4.2 Notes

9 Future drafts of this specification may include popular standard VM disk image (e.g., ISO, VMI, VMDX,
QCOW?2, etc.) and container (e.g., OVF, bare, etc.) formats. These would include consideration of disk
formatssuch as:

5.3.4 Implementation Types

5.3.4.1tosca.artifacts.Implementation

This artifact type represents the parent type for all implementation artifacts in TOSCA. These artifacts are used
to implement operations of TOSCA interfaces either directly (e.g., scriptg)iczatly (e.g., config. files).

5.3.4.1.1 Definition

tosca.artifacts.Implementation
derived_from:  tosca.artifacts.Root
description: TOSCA base type for implementation artifacts

5.3.4.2 Additional Requirements

1 TOSCMrchestatorsMAYthrow an error if it encounters a nenormative implementation artifact type
that it is not able to process.

5.3.4.3 tosca.artifactsimplementation.Bash

This artifact type represents a Bash script type that contains Bash commands that canliectrache Unix
Bash shell.

{ K2NJ Kl yR K Bash
¢ & LIS vdz f A7 tosca:Bash

¢eL)S | wL toscaartifacts.Implementation.Bash

5.3.4.3.1 Definition

tosca.artifacts.Implementation.Bash:
derived_from: tosca.art ifacts.Implementation
description: Script artifact for the Unix Bash shell
mime_type: application/x - sh
file_ext: [sh]

5.3.4.4 tosca.artifactsimplementation.Python

This artifact type represents a Python file that contains Python language constrattsan be executed within
a Python interpreter.
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{ K2NIi K| Yy R [ Python
¢ & LIS vdz f A7 toscaPython

¢ceL)S ! wlL toscaartifacts.Implementation.Python

5.3.4.4.1 Definition

tosca.artifacts.Implementation.Python:
derived_from: tosca.artifacts.Implementation
description: Artifact for the interpreted Python language
mime_type: application/x - python
file_ext: [ py ]

5.4 Capabilities Types

5.4.1 tosca.capabilities.Root
This is the default (root) TOSCA Capability Type definition that all other TOSCA Capability Types derive from.

5.4.1.1 Definition

tosca.capabilities.Root:

description: The TOSCA root Capability T ype all other TOSCA base Capability T  ypes
derive from

5.4.2 tosca.capabilities.Node
TheNodecapabilityindicates thebase capabilities of a TOSRéde Type.

{ K2NJ KI YR K Node
¢ & LIS vdz f A7 toscaNode

¢S ! wlL toscacapabilitiesNode

5.4.2.1 Definition

tosca.capabilities. Node
derived_from:  tosca.capabilities.Root

5.4.3 tosca.capabilities.Container

The Container capability, when included on a Node Type or Template definition, indicates that the node can act
as a container for (or a host for) one or more other declared Node Types.
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{ K2 NIi K| y R I Container

¢ & LIS v dzk f Aq tosca:Container
¢28LIS | wL toscacapabilitiesContainer

5.4.3.1 Properties

unit.frequency | 0.1 GHz

bl YS wSlj dzf ¢ & LIS /| 2y aGNI A{/5SE0ONRLIGAZY

num_cpus no integer greater_or_equal: | Number of (actual or virtual) CPUs associated with the
1 Compute node.

cpu_frequency | no scalar greater_or_equal: | Specifies the operatinfjequency of CPU's careThis

property expresses the expected frequency of one (1) CP
as provided by the propérénum_cpus ¢

disk_size no scalar greater_or_equal: | Size of the local diskvailable to applications running on the
unit.size 0 MB Compute nodd€default unit is MB)

mem_sie no scalar greater_or_equal: | Size of memorgavailable to applications running on the
unit.size 0 MB Compute nodd€default unit is MB)

5.4.3.2 Definition

tosca.capabilities.Container:
derived_from: t osca.capabilities.Root
properties:
num_cpus:
type: integer
required: false
constraints:
- greater_or_equal: 1
cpu_frequency :
type:
r equired: false

scalar - unit.frequency

constraints:

- greater_or_equal: 0.1 GHz
disk_size:
type:

required: false

scalar - unit.size

constraints:
- greater_or_equal: 0 MB
mem_size:
type:
required: false

scalar - unit.size

constraints:

- greater_or_equal: 0 MB
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5.4.4 tosca.capabilities.Endpoint

This is the default TOSCA type that shouldiged orextended to definex networkendpoint capability. This
includes the information to express a basic endpoint with a single port or a complex endpoint with multiple
ports. By default the Endpoint is assumed to represent an address on a private network unless otherwise
specified.

{ KKMIY R bl Y| Endpoint
¢ & LIS vdzl f A7 tosca:Endpoint

¢eLsS | wlL toscacapabilitiesEndpoint

5.4.4.1 Properties

bl YS wSljdz] ¢8LIS|/ 2YAGNI AYy5SAONRLIGAZ2Y

protocol yes string default: tcp The name of the protocol (i.e., theqiocol prefix) that the
endpoint accepts (any OSI LayeT grotocols)

Examples: http, https, ftp, tcp, udp, etc.

port no PortDef | greater_or_equal: 1 | The optional port of the endpoint.
less_or_equal
65535
secue no boolean | default: false Requests for the endpoint to be secure and use credentials
supplied on the ConnectsTo relationship.
url_path no string None Theoptional URL path of thE Y RLI2Z A Y 1 Q& | RR
for the protocol.
port_name no string None The optional name (or ID) of the network port this endpoint
should be bound to.
network_name no string default: PRIVATE The optional name (or ID) of the network this endpoint shoy
be bound to.

network_name: PRIVATE | PUBLIC |<network_name> |
<network_id>

initiator no string one of: The optional indicator of the direction of the connection.
1 source
9 target
9 peer

default: source

ports no map of None The optional map of ports the Endpoint supports (if more th
PortSpec one)

5.4.4.2 Attributes

bl YS wSdikA N[ ¢ @ LIS|/ 2y A0 NI AY5SEAONRLIGAZY

ip_address yes string None Note: This is the IRddress as propagated up by the associaf
Yy2RSQa K2aild o6/ 2YLMziSo O2yil

5.4.4.3 Definition
tosca.capabilities.Endpoint:

derived_from:  tos ca.capabilities.Root

TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 147 of 267



propert ies :
protocol:
type: string
default:  tcp
port:
type: PortDef
required: false
secure:
type: boolean
default: false
url_path:
type: string
required: false
port_name:
type: string
required: false
network_name:
type: string
required: false
default: PRIVATE
initiator:
type: string
defa ult: source
constraints:
- valid_values: [ source, target, peer |
ports:
type: map
required: false
constraints:
- min_length: 1
entry_schema:
type: PortSpec
attributes:
ip_address:
type: string

5.4.4.4 Additional requirements

1 Although both the port and ports properties are not required, one of port or ports must be provided in a
valid Endpoint.
5.4.5 tosca.capabilities.Endpoint.Public

This capabilityepresentsa public endpoint which is accessible to the general internet (and its public IP address
ranges).
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This public endpoint capability also can be used to create a flodf)@ddress that the underlying network
FaaAdya FNRBY F L2t tt20FrGSR FNRBY GKS LI AOFdA2YyC
08 (KS dzyRSNIeAy3d ySie2N)] &adzOK GKI G OFy oBetNRdzi SR I
internet clients.

{ K2 NIi KI y R K Endpoint.Public
¢&LJS vdzl f A7 tosca:Endpoint.Public

¢eL)S ! wlL toscacapabilities. Endpoint.Public

5.4.5.1 Definition

tosca. capabilities . Endpoint.Public:
derived_from: tosca. capabilities.Endpoint
properties:

# Change the default network_name to use the first public network found
network_name:

type: string

default: PUBLIC

constraints:

- equal: PUBLIC

floating:

description: >

indicates that the public address should be allocated from a pool of
floating IPs that are associated with the network.

type: boolean
default: false
status: experimental
dns_name:
description: The optional name to re gister with DNS
type: string
required: false
status: experimental

5.4.5.2 Additional requirements

1 If thenetwork_name is set to the reserved valuRRIVATEor if the value is set to the name of network
(or subnetwork) that is not public (i,ehas norpublic IP address ranges assigned to it) then TOSCA
OrchestratorsSHALltreat this as an error.

9 If adns_nameis set, TOSCA Orchestrators SHALL attempt to register the name in the (local) DNS registry
for the Cloud provider.

5.4.6 tosca.capabilities.Endpoint.Admin

This is the default TOSCA type that shouldiged orextended to define apecialized administratendpoint
capability.
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{ K2 NI KI yR K Endpoint.Admin

¢&LJS vdzl f A7 tosca:Endpoint.Admin

¢28LIS | wL toscacapabilitiesEndpoint. Admin

5.4.6.1 Properties

(@

bl YS wSljdzA¢e LS|/ 2yaiaN Ay 5Sa

NA LIGA2Y

None N/A N/A N/A N/A

5.4.6.2 Definition

tosca.capabilities. Endpoint.Admin :
derived_from:  tosca.capabilities.Endpoint
# Change Endpoint secure indicator to t
properties:
secure:
type: boolean
default:  true

rue from its default of false

constraints:
- equal: true

5.4.6.3 Additional requirements

1 TOSCA Orchestrator implementations of Endpoint. Admin (and connectionStaAl)lassure tha

network-level security is enforced if possible.

5.4.7 tosca.capabilities.Endpoint.Database

This is the default TOSCA type that shouldi®ed orextended to define apecialized databasendpoint

capability.

{ K2 NIi KI y R [ Endpoint.Database

¢ & LJS v dzI fSA J tosca:Endpoint.Database

¢eL)S ! wlL toscacapabilitiesEndpoint.Database

5.4.7.1 Properties

bl YS wSljdzZA ¢ LIS|/ 2yaiaNI AyY5SaONRLIGAZY

None N/A N/A N/A N/A

5.4.7.2 Definition

tosca.capabilities. Endpoint. Database:
derived_from:  tosca.capabilities.Endpoint
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5.4.8 tosca.capabilities.Attachment

This is the default TOSCA type that shouldiged orextended to definean attachment capability of a (logical)
infrastructure device node (e.gBlockStorag@mode).

{ K2 NI K| Yy R [ Attachment
¢&LJS vdzl f A3 tosca:Attachment

¢eLIsS | wlL toscacapabilitiesAttachment

5.4.8.1 Properties

bl YS wSljdzA ¢eLIS|/ 2y aiGNI AyY5Sa0ONRLIGAZY
N/A N/A N/A N/A N/A

5.4.8.2 Definition

tosca.capabilities.Attachment:
derived_from:  tosca.capabilities.Root

5.4.9 tosca.capabilities.OperatingSystem
This is the default TOSCA type that shouldi®ed to express an Operating System capability for a node.

{ K2 NIi KI Yy R [ OperatingSysim

¢ & LJS vdz f A7 tosca:OperatingSystem

¢eL)S ! wlL toscacapabilitiesOperatingSystem

5.4.9.1 Properties

bl YS wSljdzA ¢ & LIS /| 2ya0GN}|5SAO0ONRLIGAZY

architecture no string None TheOperating SysterfOS)architecture.

Exanples of valid values include:
x86_32, x86_64, etc.

type no string None TheOperating Syster(OS}ype.

Examples of valid values include:
linux, aix, mac, windows, etc.

distribution no string None TheOperating SysterfOSXistribution.

9EIYLX Sa 2F JFfAR O fdSa ¥
include: debian, fedora, rhel and ubuntu.

version no version None TheOperating System version.

5.4.9.2 Definition

tosca.capabilities. OperatingSystem :
derived_from:  tosca.capabilities.Root
propert ies :
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architecture

type: string

required : false
type :

typ e: string

required : false
distribution:

type: string

required: false
version:

type: version
required: false

5.4.9.3 Additional Requirements

1 Please note that the string values for the properties arch itecture , type and distribution SHALL be
normalized to lowercase by processors of the service template for matching purposes. For example, if a
ftypeo value i s dieti nuxoei fihe NUXO or Al inuxo in a serviec
normalize all three values to filinuxo for matching pt

5.4.10 tosca.capabilities.Scalable
This is the default TOSCA type that shouldibed to express a scalability capability foroae.

{ K2 NI KI Yy R K Scalable

¢ &LJS vdzl f A7 tosca:Scalable

¢ceLsS | wlL toscacapabilitiesScalable

5.4.10.1 Properties

bl YS wSIljdzA¢e LS|/ 2Yya0NFAY5SAONRLIGAZY

min_instances yes integer default: 1 This property is usetb indicate the minimum number of
instances that should be created for the associated TOSCA|
Node Template by a TOSCA orchestrator.

max_instances | yes integer default: 1 This property is used to indicate the maximum raenof
instances that should be created for the associated TOSCA
Node Template by a TOSCA orchestrator.

default_instances| no integer N/A An optional property that indicates the requested default
number of instances thiashould be the starting number of
instances a TOSCA orchestrator should attempt to allocate.

Note: The value for this property MUST be in the range
0SGgSSy UKS @grtdzSa asSd F2N
WY E A ypiopdrtigsd S a Q

5.4.10.2 Definition

tosca.capabilities. Scalable :
derived_from:  tosca.capabilities.Root
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propert ies :

min_instances :
type: integer
default: 1

max_instances :
type: integer
default: 1

default_instances:
type : integer

5.4.10.3 Notes

1 The actual number of instances for a node may be governed by a separate scaling policy which
conceptually would be associated to either a scatingable node or a group of nodes in which it is
defined to be a part of. This is a plannetufe feature of the TOSCA Simple Profile and not currently
described.

5.4.11 tosca.capabilities.network.Bindable

A node type that includeshe Bindable capability indicates that it can be bound to a logical network association
via a network port.

{ K2 NIi KI y R [ network.Bindable

¢ & LJS v dz f A3 toscanetwork.Bindable

¢eL)S | wL toscacapabilitiesnetwork.Bindable

5.4.11.1 Properties
bl YS wSljdzA¢eLIS|/ 2yaiaNI Ay 5Sa
N/A N/A N/A N/A N/A

O

NR LIG A 2y

5.4.11.2 Definition

tosca.capabilities. network.Bindable
derived_from:  tosca.capabilities.Node

5.5 Requirement Types

There are no normative Requirement Types currently defined in this working draft. Typically, Requirements are
described against a known Capability Type

5.6 Relationship Types

5.6.1 tosca.relationships.Root

This is the default (root) TOSCA Relationship Type definition that all other TOSCA Relationship Types derive
from.
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5.6.1.1 Attributes

bl YS wSIdzA|¢@ LIS [/ 2y alG NI A|5SAa0ONRLIGAZ2Y

tosca_id yes string None A unique identifier of the realized instance of a Relationship
Template that derives from any TOSCA normative type.

tosca_name yes string None This attribute reflects the name of the Relationship Template
defined inthe TOSCA service template. This name is not uni
to the realized instance model of corresponding deployed
application as each template in the model can result in one o
more instances (e.g., scaled) when orchestrated to a provide|
environment.

state yes string default: initial ¢CKS adlrasS 2F GKS NBf | Rélafiofishif
State¢ FT2NJ I ff26SR Ot fdSao

5.6.1.2 Definition

tosca.relationships.Root:
description: The TOSCA root Relationship

Types derive from
attributes:
tosca_id:
type: string
tosca_name:
type: string
interfaces:
Configure:

type: tosca.interfaces.relationship.Configure

5.6.2 tosca.relationships.DependsOn

Type all other TOSCA base Relationship

This type represents a general dependency relationship between two nodes.

{K2NIKFYR |

DependsOn

¢ceLIS wvdzk f A7

tosca:DependsOn

¢S ! wlL

tosca.relationskps.DependsOn

5.6.2.1 Definition

tosca.relationships.DependsOn:

derived_from: tosca.relationships.Root

valid target _types:|
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5.6.3 tosca.relationships.HostedOn

This type represents a hosting relationship between two nodes.

{ K2 NI Kl yR [ HostedOn

¢ & LJS vdzl f A7 tosca:HostedOn

¢eL)S | wL tosca.relationships.HostedOn

5.6.3.1 Definition

tosca.relationships.HostedOn:
derived_from:  tosca.relationships. Root
valid target _type s:[ tosca.capabilities.Container ]

5.6.4 tosca.relationships.ConnectsTo

This type represents a network connection relationship betweemnodes.

{ K2 NI KI Yy R K ConnectsTo

8 LJS v dzl £ A 7 tosca:ConnectsTo

833

¢e8L)S | wL tosca.relationships.ConnectsTo

5.6.4.1 Definition

tosca.relations  hips .ConnectsTo:
derived_from: tosca.relationships.Root
valid target types:[ tosca.capabilities.Endpoint ]
properties:
credential:
type: tosca.datatypes.Credential
required: false

5.6.4.2 Properties

bl YS |wWSdANB ¢e LIS |/ 2yaidl5SAa0ONRLINAzZY

credential no Credential| None The security credential to use to present to the target endpoint
for either authentication or authorization purposes.
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5.6.5 tosca.relationships.AttachesTo

This type represents an attachment relationship between two nodes. For example, an AttachesTo relationship
type would be used for attaching a storage node to a Compute node.

{ K2 NIi KI y R | AttachesTo
¢&LJS vdzl f A7 tosca:AttachesTo

ceLIs | w tosca.relationshipgttacheg o

5.6.5.1 Properties

bl YS wSljdzA [¢@LIS|/ 2yaiGN]5SaONRLIGAZ2Y

location yes string min_length: 1 | The relative location (e.g., patn the file system), which
provides theroot location to addres an attached node
Soadr | Y2dzyild LRAYyH k LI GK

b2G38SY ¢KS dzASNJ Ydza i LINR OA R

device no string None The logical device name which for the attached device (whi
is represengd by the target node in the model).
SPIPE Wk RSOKKRI mMQ

5.6.5.2 Attributes

blFrYS |wSlidZAN¢@LIS|/ 2yaidl5SaAa0ONRLINAZY

device no string None The logical name of the device egposed to the instance
Note: A runtime property thiagets set when the model gets
instantiated by the orchestrator.

5.6.5.3 Definition

tosca.relations hips . Attaches To:
derived_from:  tosca.relationships.Root
valid _target_types: [ tosca.capabilities. Attachment ]
properties:
location:
type: string
constraints:
- min_length: 1
device:
type: string
required: false
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5.6.6 tosca.relationships.RoutesTo

This type represents an intential network routing between two Endpoints in different networks.

{ K2 NI KI YR K RoutesTo
¢ & LJS vdzl f A7 tosca:RoutesTo

¢eLIS | wiL tosca.relationshipRoute§ o

5.6.6.1 Definition

tosca.relations hips . Routes To:
derived_from:  tosca.relationships. ConnectsTo
valid _target types: [ tosca.capabilities.Endpoint ]

5.7 Interface Types

Interfaces are reusable entities that define a set of operations that that can be included as part of a Node type or
Relationship Type definition. Each named operations may have code or scripts associated with them that
orchestrators can execute for when transitioning an application to a given state.

5.7.1 Additional Requirements

91 Designers oNode or Relationship types are not required to actually provide/associate code or scripts
with every operation for a given interface it supports. In these cases, orchestrators SHALL consider that
I b2 hLSNROLEDYE 2N ay2

1 The default behavior when prading scripts for an operation in a stype (subclass) or a template of
an existing type which already has a script provided for that operation SHALL be override. Meaning that
GKS adzoOfl aasSaQ aONRLII A& dzASR Ay LIXIFOS 2F (KS

5.7.2 Best Practices

1 When TOSCA Orchestrators substitute an implementation for an abstract node in a deployed service
template it SHOULD be able to present a confirmation to the submitter to confirm the implementation
chosen would be acceptable.

5.7.3 tosca.interfaces.Root
This is the default (root) TOSCA Interface Type definition that all other TOSCA Interface Types derive from.

5.7.3.1 Definition

tosca. interfaces .Root:

description: The TOSCA root Interface T ype all other TOSCA base Interface T  ypes
derive from

5.7.4 tosca.interfaces.node.lifecycle.Standard

This lifecycle interface defines the essential, normative operations that TOSCA nodes may support.
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{ K2NI KI YR

[l Standard

¢&LJS vdz f A7 tosca: Standard

¢a LIS | wL

toscainterfaces.noddifecycle.Standard

5.7.4.1 Definition

tosca .interfaces.node. | ifecycle .Standard :

derived_from: tosca.interfaces.Root

create:
description:
configure:
description:
start:
description:
stop:
description:
delete:
description:

Standard lifecycle create operation.

Standard | ifecycle configure operation.

Standard | ifecycle st  art operation.

Standard lifecycle stop operation.

Standard lifecycle delete operation.

5.7.4.2 Create operation

The create operation is generally used to create the resource or service the node represents in the topology.
TOSCA orchestrators expect node templates to provide either a deployment artifact or an implementation artifact

of a defined artifact type that it is able to process. This specification defines normative deployment and

implementation artifact types all TOSCA Orchestrators are expected to be able to process to support application

portability.

5.7.4.3 TOSCA Orchestrator processing of Deployment artifacts

TOSCA Orchestrators, when encountering a deployment artifact on the create operation; will automatically
attempt to deploy the artifact based upon its artifact type. This means that no implementation artifacts (e.qg.,

scripts) are needed on the create operation to provide commands that deploy or install the software.

For example, if a TOSCA Orchestrator is processing an application with a node of type SoftwareComponent and
the nodebs templ ate
describes a file) of a known TOSCA deployment artifact type such as an Open Virtualization Format (OVF) image
it will automatically depl oy i

finds that

5.7.4.4 Operation sequencing and node state

The following diagrams show how TOSCA orchestrators sequence the operations of the Standard lifecycle in

normal node startup and shutdown procedures.

The following key should be used to interpret the diagrams:

Operation
Invocation ®-

Node State

Transition State

<state>
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5.7.4.4.1 Normal node startup sequence diagram

The following diagram shows how the TOSCA orchestrator would invoke operations on the Standard lifecycle to
startup a node.

TOSCA T0SCA ~ TOSCA
Orchestrator Lifecycie Operation Node State

J

i creating
' T

configure()
@-———mmmmmcnea e ncaaaa created

: configuring |
Y

i start|()
R

e N
{ Sstarting
T

. . :

5.7.4.4.2 Normal node shutdown sequence diagram

The following diagram shows how the TOSCA orchestrator would invoke operations on the Standard lifecycle to
shut down a node.

TOSCA
Node State

TOSCA 105cA
Orchestrator Lifecycle Operation

i stopy)
R

W

:' stopping

: : '
: delete() :
P-Sc=s=sscsSsmwnetasssscacs configured

. —
| deleting

Y

: : .
o .
configured

@
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5.7.5 tosca.interfaces.relationship.Configure

The lifecycle interfacedefine the essential, normative operations that each TOSCA Relationship Types may
support.

{ K2 NIi KI y R [ Configure
¢ & LJS vdz tf A 7J tosca:Configure

¢eL)s ! wlL toscainterfaces.relationshigConfigure

5.7.5.1 Definition

tosca.interfaces.relationship.Confi gure:

derived_from: tosca.interfaces.Root
pre_configure_source:

description: Operation to pre - configure the source endpoint.
pre_configure_target:

description: Operation to pre - configure the target endpoint.
post_configure_source:

descr iption: Operation to post - configure the source endpoint.
post_configure_target:

description: Operation to post - configure the target endpoint.
add_target:

description: Operation to notify the source node of a target node  being added
via a relati onship .

add_source:

description: Operationto  notify the target node of a source node which is now
available via a relationship

description:
target_changed:

description: Operation to notify source some property or attribute of the target
changed

remove_target:
description: Operation to remove a target node.
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5.7.5.2 Invocation Conventions

Relationship A-B

oy
Node A E] A—
o
(source) »
Operations
create ] Operations
o i i .EIJFF configure source |
| configure | [ pre_configure_target |-
og--fl. 177" { post _configure source ]
[ start | | post_configure_target |-
PP W { add_target |
) i [T
\ J ! [ remove_target |
T
[ target_changed |

[i Node B

[Ccreate

(target]

Operations

-0

~

[ configure |

-2e

[ start |

| S—

TOSCA relationships are directional connecting a source node to a target node. When TOSCA Orchestrator
connects a source and target node together using a relationship that supports the Configure interface it will

fiinterl eaveodo the

operations

interface. This concept is illustrated below:

nvocat.i

ons

of

t he

5.7.5.3 Normal node start sequence with Configure relationship operations

Thefollowing diagram shows how the TOSCA orchestrator would in@okdéigure lifecycleperationsin
conjunction withStandard lifecycleperations during a typical startup sequenceanode

TOSCA TOSCA
Orchestrator Lifecycle Operation
create()

. _________________________
pre_confiqure_sourcaf)
pre_configure_target()

. _______ PR

configure()

. _________________________
post_configure_source()
post_configure_target()

@-----mnTiLELLLE T

start{)

. _________________________
add_target()
add_source()

remove_target()
target_changed()

.——-----—---:—:-_-" _______

[ Tosca
Node State

i creating
. ; /

J
;
()

i conﬂgun’ng‘:

V \
starting
Y :

J

5.7.5.4 Node-Relationship configuration sequence

Conf i

Depending on which side (i.e., source or target) of a relationship a node is on, the orchestrator will:
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Invoke either thepre_configure_source  or pre _configure_target ~ operation as supplied by the
relationship on the node.

Invoke the no& Qénfigure operation.

Invoke either thepost_configure_source  or post_configure_target as supplied by the relationship
on the node.

Note that thepre_configure_xxx andpost_configure_xxx are invoked only once per node instance.

5.7.5.4.1 Node-Relationship add, remove and changed sequence

Since a topology template contains nodes that can dynamically be added (and scaled), removed or changed as
part of an application instance, the Configure lifecycle includes operations that are invoked on node instances that
to notify and address these dynamic changes.

For example, a source node, of a relationship that uses the Configure lifecycle, will have the relationship
operations add_target , or remove_target invoked on it whenever a target node instance is added or removed
to the running application instance. In addition, whenever the node state of its target node changes, the
target_changed operation is invoked on it to address this change. Conversely, the add_source and
remove_source operations are invoked on the source node of the relationship.

5.7.5.5 Notes

1 The target (provider) MUST be active and running (i.e., all its dependency stack MUST be fulfilled) prior

to invoking add_target

1 In other words, all Requirements MUST be satisfied before it advertises its capabilitjigbédi.e
attributes of the matched Capabilities are available).

T LY 20KSNJ g2NRax Al Olyy2i 0SS aO2yadzySRé¢ oe@

1 Converselysince the source (consumer) needs information (attributes) about any targets (and their

attributes) being removed beferit actually goes away.
1 Theremove_target operationshould only be executed if the target has hatdl_target executed. BUT
Ay GNYzGK 6 SQNB T A NHpe confiiFe2shtS R, sd-ifave elatcutd thatitte NdiSa
node should seeemove_target called to cleanup.

1 Error handling If any node operation of the topology fails processing should stop on that node template

and the failing operation (script) should return arror (failure)code when possible.

5.8 Node Types

5.8.1 tosca.nodes.Root

The TOSCA Root Node Type is the default type that all other TOSCA base Node Types derive from. This allows
for all TOSCA nodes to have a consistent set of features for modeling and management (e.g., consistent
definitions for requirements, capabilities and lifecycle interfaces).

TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 162 of 267



{ K2 NI K| y R [ Root
¢ &LJS vdzl £ A7 tosca:Root
¢28LIS | wL toscanodes.Root

5.8.1.1 Properties

bl YS wSIljdzA| ¢ @ LIS |/ 2y aG NI A|5SAaO0ONRLIGAZ2Y
N/A N/A N/A N/A The TOSCA Root Node type has no specified properties.
5.8.1.2 Attributes

bl YS wSljdzA| ¢ @ LIS |/ 2y &UiNg A| 5SaONRLIGA2Y

tosca_id yes string None A unique identifier of the realized instance of a Node Templa]
that derives from any TOSCA normative type.

tosca_name yes string None This dribute reflects the name of the Node Template as
defined in the TOSCA service template. This name is not un|
to the realized instance model of corresponding deployed
application as each template in the model can result in one g
more instances (e.gscaled) when orchestrated to a provider
environment.

state yes string default: initial ¢KS adlridsS 2F (KS y NBIS Statgsa Fl2
allowed values.

5.8.1.3 Definition

tosca.nodes.Root:
description:
attributes:
tosca_id:
type: string
tosca_name:
type: string
state:
type: string
capabilities:
feature:
type:
requirements:

- dependency:
capability:
node:
relationship:

interfaces:
Standard:

type:

The TOSCA Node Type all

tosca.capabilities.Node

tosca. nodes.Root

tosca.capabilities.Node

other TOSCA base Node Types derive from

tosca.relationships.DependsOn
occurrences: [ 0, UNBOUNDED ]
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5.8.1.4 Additional Requirements

91 All Node Type definitions that wish to adhere to the TOSCA Simple Profile SHOULD extend from the TOSCA
Root Node Type to be assured of compatibility and portability across implementations.

5.8.2 tosca.nodes.Compute

The TOSC@omputenode represents one or more real or virtual processors of software applications or services
along with other essential local resources. Collectively, the resources the compute node represents can logicall
0S OASESR +ta  ONBIFIf 2N GANIdzZ £t 0 GaSNBSNE o

{ K2 NI KI Yy R I Compute
¢ & LIS vdzl f A7 tosca:Compute

¢eL)S | wL toscanodes.Compute

5.8.2.1 Properties

bl YS wSljdzA¢e LIS |/ 2Yya0NI AYyi|5SEA0ONRLIGAZY
N/A N/A N/A N/A N/A

5.8.2.2 Attributes

bl YS wSlj dzA ¢ & LIS /| 2yaiGN5SEBLINAZY
private_address | no string None The primanyprivate IP address assigned by the cloud provider|
that applications may use to access the Compute node.
public_address | no string None The primanypubliclP address assigned by the cloud provider
that applications may use to access the Compute node.
networks no map of None The list of logicahetworks assigned to the compute host
NetworkInfo instance and information about them.
ports no map of None The list of logical ports assigned to the compute host instanc
Portinfo and infamation about them.

5.8.2.3 Definition

tosca.nodes.Comput e:
derived_from:  tosca.nodes.Root
attributes:

private_address:
type: string
public_address:
type: string
networks:
type: map
entry_schema:
type: tosca. data types.network.Networkinfo
ports:
type: map
entry_schema:
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type: tosca. data types.network.Portinfo
requir ements:
- local_storage:
capability: tosca.capabilities.Attachment
node: tosca.nodes.BlockStorage
relationship: tosca.relationships.Attach esTo
occurrences: [0, UNBOUNDED]
capabilities:
host :
type: tosca.capabilities.Container
valid_source_ types:[ tosca.nodes.SoftwareComponent |

endpoint:

type: tosca.capabilities.Endpoint.Admin

0s:

type: tosca.capabilit i es.OperatingSystem
scalable:

type: tosca.capabilities.Scalable
binding:
type: tosca.capabilities. network. Bindable

5.8.2.4 Additional Requirements

1 The underlying implementation of the Compute node SHOULD have the ability to instantiate guest
operating systems (either actual or virtualized) based upon the OperatingSystem capability properties if
they are suppéd in the a node template derived from the Compute node type.

5.8.3 tosca.nodes.SoftwareComponent

The TOSC®oftwareComponent node represents a generic software component that can be managed and run
by a TOSCBomputeNode Type.

{ K2 NI KI Yy R [ SoftwareComponen

¢ & LIS vdzl f A7 tosca:SoftwareComponent

¢S ! wlL toscanodes.SoftwareComponent

5.8.3.1 Properties

bl YS wSljdzl ¢S |/ 2yaiNI |]5SAaONRLIGAZY

component_version| no version None ¢KS 2LIA2YIf az2Fiaé. NB 02 YLH

admin_credential no Credential | None The optional credential that can be used to authenticate to 1
software component.

5.8.3.2 Attributes

bl YS wSlj|¢eLiS /| 2YyaiGNI [SSAONRLINAZY
NB R
N/A N/A N/A N/A N/A
TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016

Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 165 of 267



5.8.3.3 Definition

tosca.nodes.SoftwareComponent:
derived_from tosca.nodes.Root
properties:
# domain- specific  software component version
component_version:
type:
required: false

version

admin_credential
type: tosca.datatypes.Credential
required: false
requirements:
- host:
capability: tosca.capabilities.Container
node: tosca.nodes.Compute
relationship

5.8.3.4 Additional Requirements

tosca.relationships.HostedOn

1 Nodes that can directly be managed and run by a TOSCA ComputeNode Type SHOULD extend from this

type.

5.8.4 tosca.nodes.WebServer

This TOSWebServer Node Type represents an abstract software component or service that is capable of
hosting and providing management operations for one or mbApplication nodes.

{ K2 NI K| Yy R If WebServer

¢ & LIS vdzl f A7 tosca:WebServer

¢ceLIsS | wlL toscanodes.WebServer

5.8.4.1 Properties

bl YS wSljdzA| ¢ @ LIS [/ 2y ai NI A

(@

NA LIG A 2Y

None N/A N/A N/A
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5.8.4.2 Definition

tosca.nodes.WebServer
derived_from: tosca. nodes.SoftwareComponent
capabilities:
# Private, layer 4 endpoints

data_ endpoint:  tosca.capabilit i es.Endpoint
admin_endpoint: tosca.c apabilities.Endpoint Admin
host :

type: tosca.capabilities.Container
valid _source_types: [ tosca.nodes.WebApplication ]

5.8.4.3 Additional Requirements

1 This node SHALL export both a secure endpoint capability (i.e., admin_endpoint ), typically for
administration, as well as a regular endpoint (i.e., data _endpoint ) for serving data.

5.8.5 tosca.nodes.WebApplication

The TOSCWebApplication noderepresentsa software application that can be managed and run by a TOSCA
WebServer node. Specific types of web applications such as Java, etc. could be derived from this type.

{ K2 NIi KI Yy R If WebApplication

¢ &LJS vdzl f A7 tosca: WebApplication

¢eL)S ! wlL toscanodesWebApplication

5.8.5.1 Properties

Name Requi|Type |Constrai|Description
context_root no string None The web applicationds conte
applicationdés URL path with
on.
5.8.5.2 Definition
tosca.nodes. WebApplication
derived_from:  tosca.nodes.Root
properties:
context_root:
type: string
capabilities:
app_endpoint:
type: tosca.capabilities.Endpoint
requirements:
- host:
capability: tosca.capabilities.Container
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node: tosca.nodes.WebServer
relationship  : tosca.relationships.HostedOn

5.8.6 tosca.nodes.DBMS

The TOSCA DBMS®iode represents a typical relational, SQL Database Management System software component
or service.

5.8.6.1 Properties

bl YS wSljdzA ¢ LIS|/ 2yaid NI A5SaONRLIGAZY
root_password no string None The optional root password for the DBMS server.
port no integer None ¢tKS 5. a{ ASNWSNDa LR

5.8.6.2 Definition

tosca.nodes.DBMS :
derived_from:  tosca.nodes.SoftwareComponent
properties:
root_password:
type: string
required: false
description: the optional  root password f  or the DBMS service
port:
type: integer
required: false
description: the port the DBMS service will listen to for data and requests
capabilities:
host:
type: tosca.ca pabilities.Container
valid_source  types:[ tosca.nodes.Database ]

5.8.7 tosca.nodes.Database

The TOSChatabase node represents a logical database that can be managed and hosted by a DENEA
node.

{ K2 NI WR Database
¢ & LIS v dzl f Aq tosca:Database

¢28LIS | wL toscanodes.Database

5.8.7.1 Properties

bl YS wSIljdzA| ¢ @ LS |/ 2y aiG NI A/5SAaONRLIGAZY

name yes string None The logical database Name

port no integer None The port the database service will use to listen for incoming
data and requests.
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bl YS wSIljdzA| ¢ @ LS |/ 2y aiG NI A/5SaONRLIGAZY

user no string None The special user account used for database administration.

password no string None The password associated with the user account provided in {
Wdza SNR LINR LISNI & @

5.8.7.2 Definition

tosca.nodes.Database:
derived_from: tosca.nodes.Root
properties:
name:
type: string
description: the logical name of the database
port:
type: integer
description: the port the underlying database service will listen to for data
user:
type: string
description: the optional user account name for DB admini stration
required: false
password:
type: string
description: the optional  password for the DB user account
required: false
requirements:

- host:
capability: tosca. capabilities.Container
node: tosca.nodes.DBMS
relationship  : tosca.relationships.HostedOn
capabilities:

database_endpoint:
type: tosca.capabilities.Endpoint.Database

5.8.8 tosca.nodes.ObjectStorage

The TOSC@bjectStorage node represents storage that provides the ability to store data as objects (or BLOBs
of data) without consideratio for the underlying filesystem or devices.
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{ K2 NIi KI Yy R K ObjectStorage
¢ &LJS vdzl f A7 tosca:ObjectStorage

¢28LIS | wL toscanodesObjectStorage

5.8.8.1 Properties

bl YS wSldzA¢eLdS |/ 2ya0NXAyiia5SaONRLIGAZY

name yes string None The logical name of the object store (or container).

size no scalar greater_or_equal: The requested initial storage size (default unit is in
unit.size 0GB Gigabytes).

maxsize no scalar greater_or_equal: The requested maximum storage size (default unit is ir
unit.size 0GB Gigabytes).

5.8.8.2 Definition

tosca.nodes.ObjectStorage
derived_from:  tosca.nodes.Root
propertie s:
name:
type: string
size:
type: scalar -unit.size
constraints:
- greater_or_equal: 0 GB
maxsize:
type: scalar -unit.s ize
constraints:
- greater_or_equal: 0 GB
capabilities:
storage_endpoint:
type: tosca.capabilities.Endpoint

5.8.8.3 Notes:
1 Subclasses of thesca.nodes.ObjectStorage  node type may impse further constraints on
LIN2 LISNI A S&a @ C2NJ SEFYLX S | adzoOfl aa YhankO2y aid NI
LINR LISNI & 2NJ AyOf dzRS | NB3IdzA | NI SELINS 84 prapgrtyi 2 02y &

5.8.9 tosca.nodes.BlockStorage

The TOSCA BlockStorage node currently represents a server-local block storage device (i.e., not shared)
offering evenly sized blocks of data from which raw storage volumes can be created.

Note: In this draft of the TOSCA Simple Profile, distributed or Netwtidclied Storage (NAS) are not yet
considered (nor are clustered file systems), but the TC plans to do so in future drafts.
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{ K2 NIi KI y R I BlockStorage

¢ &LJS vdzl f A7 tosca:BlockStorage

¢28LIS | wL tosca.nodes.BlockStorage

5.8.9.1 Properties

bl YS |wSl dzf ¢ 83 | 2YyaiGNI AYG|5SaONRLIGAZ2Y

unit.size 1 MB
* Note:

size yes * scalar greater_or_equal The requested storage size (default unit is M§

1 Requiredwhen an existing volume
(i.e., volume_id) is not available.

1 If volume_id is provided, size is
ignored. Resize of existing volumes
not considered at this time.

volume_id no string None ID of an existing volume (that is in the
accessible scope of the requesting applicatio

shgpshot_id | no string None

Some identifier that represents an existing
snapshot that should be used when creating
the block storage (volume).

5.8.9.2 Attributes

bl YS |wSljdzAc¢elIS |/ 2yaiaNI AyY5SaONRLIGAZY

N/A N/A N/A N/A N/A

5.8.9.3 Definition

tosca.nodes.BlockStorage
derived_from:  tosca.nodes.Root
properties:
size:
type: scalar -unit.size
constraints:
- greater_or_ equal:1 MB
volume_id:
type: string
required: false
snapshot_id:
type: string
required: false
capabilities:
attachment :
type: tosca.capabilities.Attachment
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5.8.9.4 Additional Requirements

1 Thesize property is required when an existing volume (ivwlume_i d) is not available. However, if the
propertyvolume_i d is providedthe size property is ignored.

5.8.9.5 Notes

1 Resize is of existing volumes is not considered at this time.
1 Itis assumed that the volume contains a single filesystem that the operating system (that is hosting an
associate application) can recognize and mount without additional information (i.e., it is operating

system independent).

9 Currently, this version of ther8ple Profile does not consider regions (or availability zones) when

modeling storage.

5.8.10 tosca.nodes.Container.Runtime

The TOSC@mtainer Runtime nodaepresentsoperating systerdevel virtualizatiortechnologyused to run

multiple application servicesn asingleComputehost.

{K2NIKFYR |

Container.Runtime

¢eLIS wvdzk f A7

tosca:Container.Runtime

¢eLsS | wlL

toscanodes.Container.Runtime

5.8.10.1 Definition

tosca.nodes.Co ntainer.Runtime:

derived_from: tosca .nodes. SoftwareComponent

capabilities:
host :

type: tosca.capabilities.Container

scalable:

type: tosca.capabilities.Scalable

5.8.11 tosca.nodes.Container.Application

The TOSC@ontaine r Applicationnode representsn application that requireSontainer -level virtualization

technology.

{K2NIKFYR |

Container.Application

¢ceLIS wvdzk f A7

tosca:Container.Application

¢ceLIsS | wlL

toscanodes.Container.Application

5.8.11.1 Definition

tosca.nodes.Co ntainer.Application:

derived_from:  tosca.nodes.Root

requirements:
- host:
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capability: tosca.capabi lities.Container
node: tosca.nodes. Container
relationship  : tosca.relationships.HostedOn

5.8.12 tosca.nodes.LoadBalancer

The TOSCload Balancer noderepresentdogical function that be used in conjunction with a Floating Address
G2 RAAGNAROdzGS Iy FLILX AOIFIGA2YQa GNIFFAO o6f2FRO | ONR A
scaled application).

{ K2 NIi K| y R [ LoadBalancer
¢ & MSlz £ A FA S| tosca:LoadBalancer

¢eL)S | wL toscanodes.LoadBalancer

5.8.12.1 Definition

tosca.nodes. LoadBalancer:

derived_from:  tosca.nodes.Root
properties:

algorithm:

type: string

required: false

status: experimental
capabilities:

client:

type: tosca.capabilities.Endpoint.Public

occurrences: [0, UNBOUNDED)]

description: the Floati TC 5)0% Al EAT ORO 11 OEA POAI EA 1
requirements:
- application:
capability: tosca.capabilities. Endpoint
relationship  : tosca.relationships. RoutesTo

occurrences: [0, UNBOUNDED]
description: Connection to one or more load balanced applications

5.8.12.2 Notes:

1 AlLoadBalancer node can still be instantiated and managed independently of any applications it woul
ASNIST (KSNBST2 NEpplicatiodk SreqlimeRt aliowstfdr 2610 Scblilences.

5.9 Group Types

TOSCA Group Types represent logical groupings of TOSCA nodes that have an implied membership relationship
and may need to be orchestrated or managed together to achieve some result. Some use cases being developed
by the TOSCA TC use groups to apply TOSCA policies for software placement and scaling while other use cases
show groups can be used to describe cluster relationships.
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Note: Additional normative TOSCA Group Types and use cases for them will be developed in future drafts of this
specification.

5.9.1 tosca.groups.Root

This is the default (root) TOSGRoupTypedefinition that all other TOSCA base Group Tygers/e from.

5.9.1.1 Definition

tosca. groups.Root :
description: The TOSCA Group Type all other TOSCA Group Types derive from
interfaces:
Standard:
type: tosca.interfaces.node.lifecycle.Stan dard

5.9.1.2 Notes:

1 Group operations are not necessarily tied directly to member nodes that are part of a group.
9 Future versions of this specification will create sub types ofdbea.groups.Root  type that will
describe how Group Type operations are to behastrated.

5.10 Policy Types

TOSCA Policy Types represent logical grouping of TOSCA nodes that have an implied relationship and need to
be orchestrated or managed together to achieve some result. Some use cases being developed by the TOSCA
TC use groups to apply TOSCA policies for software placement and scaling while other use cases show groups
can be used to describe cluster relationships.

5.10.1 tosca.policies.Root

This is the default (root) TOSCA Poliggedefinition that all other TOSCA base Policy Types eléin.

5.10.1.1 Definition

tosca. policies.Root
description: The TOSCA Policy Type all other TOSCA Policy Types derive from

5.10.2 tosca.policies.Placement

This is the default (root) TOSCA Poliggedefinition that is used to govern placement of TOSCA nodes or
groups of nodes.

5.10.2.1 Definition

tosca.policies.Placement:
derived_from:  tosca.policies.Root

description: The TOSCA Policy Type definition that is used to govern placement of
TOSCA nodes or groups of nodes.
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5.10.3 tosca.policies.Scaling

This is the default (root) TOSCA Poliggedefinition that is used to govern scaling of TOSCA nodes or groups of
nodes.

5.10.3.1 Definition

tosca.policies. Scaling :
derived_from:  tosca.policies.Root
description: The TOSCA Policy Type definition that is used to govern scaling of

TOSCA nodes or groups of nodes.

5.10.4 tosca.policies.Update

This is the default (root) TOSCA Poliggedefinition that is used to govern update of TOSCA nodes or groups of
nodes.

5.10.4.1 Definition

tosca.policies. Update:
derived_from: tosca.policies.Root
description: The TOSCA Policy Type definition that is used to govern update of

TOSCA nodes or groups of nodes.

5.10.5 tosca.policies.Performance

This is the default (root) TOSCA Poliggedefinition that is used to declare performance requirements for
TOSCA nodes or groups of nodes.

5.10.5.1 Definition

tosca.policies. Performance :
derived_from:  tosca.poli cies.Root

description: The TOSCA Policy Type definition that is used to declare performance
requirements for TOSCA nodes or groups of nodes.
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6 TOSCA Cl oud Service Archive (C

Except for the examples, this section is normative and defines changes to the TOSCA archive format relative to
the TOSCA v1.0 XML specification.

TOSCA Simple Profile definitions along with all accompanying artifacts (e.g. scripts, binaries, configuration files)
can be packaged together in a CSAR file as already defined in the TOSCA version 1.0 specification [TOSCA-1.0].
In contrast to the TOSCA 1.0 CSAR file specification (see chapter 16 in [TOSCA-1.0]), this simple profile makes a
few simplifications both in terms of overall CSAR file structure as well as meta-file content as described below.

6.1 Overall Structure of a CSAR
A CSAR zip file is required to contain a TOSCAMetadata directory, which in turn contains the TOSCA.meta
metadata file that provides entry information for a TOSCA orchestrator processing the CSAR file.

The CSAR file may contain other directories with arbitrary names and contents. Note that in contrast to the
TOSCA 1.0 specification, it is not requir eidonsod pduitr €rcCSoCrAy
definitions YAML files can be placed into any directory within the CSAR file.

6.2 TOSCA Meta File

The TOSCA.metdfile structure follows the exact same syntax as defined in the TOSCA 1.0 specification. However,
it is only required to include block_0 (see section 16.2 in [TOSCA-1.0]) with the Entry - Definitions  keyword
pointing to a valid TOSCA definitions YAML file that a TOSCA orchestrator should use as entry for parsing the
contents of the overall CSAR file.

Note that it is not required to explicitly list TOSCA definitions files in subsequent blocks of the TOSCA.metdfile, but
any TOSCA definitions files besides the one denoted by the Entry - Definitions  keyword can be found by a
TOSCA orchestrator by processing respective imports statements in the entry definitions file (or in recursively
imported files).

Note also that any additional artifact files (e.g. scripts, binaries, configuration files) do not have to be declared
explicitly through blocks in the TOSCA.metdile. Instead, such artifacts will be fully described and pointed to by
relative path names through artifact definitions in one of the TOSCA definitions files contained in the CSAR.

Due to the simplified structure of the CSAR file and TOSCA.metdfile compared to TOSCA 1.0, the CSARVersion
keyword listed in block_0 of the meta-file is required to denote version 1.1.

6.2.1 Example
The following listing represents a valid TOSCA.metdfile according to this TOSCA Simple Profile specification.

TOSCAMeta- File - Version: 1 .0
CSARVersion: 1.1

Created - By: OASIS TOSCA TC

Entry - Definitions: d efinitions/tosca_elk.yaml

This TOSCA.metdile indicates its simplified TOSCA Simple Profile structure by means of the CSARVersion
keyword with value 1.1 . The Entry - Definitions  keyword points to a TOSCA definitions YAML file with the
name tosca_elk.yaml  which is contained in a directory called definitions  within the root of the CSAR file.
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7 TOSCA networ king

Except for the examples, this section is normative and describes how to express and control the application
centric network semantics available in TOSCA.

7.1 Networking and Service Template Portability

TOSCA Service Templates are application centric in the sense that they focus on describing application
components in terms of their requirements and interrelationships. In order to provide cloud portability, it is
important that a TOSCA Service Template avoid cloud specific requirements and details. However, at the same
time, TOSCA must provide the expressiveness to control the mapping of software component connectivity to the
network constructs of the hosting cloud.

TOSCA Networking takes the following approach.

1. The application component connectivity semantics and expressed in terms of Requirements and
Capabilities and the relationships betarethese. Service Template authors are able to express the
interconnectivity requirements of their software components in an abstract, declarative, and thus highly
portable manner.

2. The information provided in TOSCA is complete enough for a TOSCA imphkerneotéulfill the
application component network requirements declaratively (i.e., it contains information such as
communication initiation and layer 4 port specifications) so that the required network semantics can be
realized on arbitrary network infréisictures.

3. TOSCA Networking provides full control of the mapping of software component interconnectivity to the
networking constructs of the hosting cloud network independently of the Service Template, providing
the required separation between applicatiamd network semantics to preserve Service Template
portability.

4. Service Template authors have the choice of specifying application component networking requirements
in the Service Template or completely separating the application component to network mgappd a
separate document. This allows application components with explicit network requirements to express
them while allowing users to control the complete mapping for all software components which may not
have specific requirements. Usage of these approaches is possible simultaneously and required to
avoid having to revrite components network semantics as arbitrary sets of components are assembled
into Service Templates.

5. Defining a set of network semantics which are expressive enough to addeessodt common
application connectivity requirements while avoiding dependencies on specific network technologies
and constructs. Service Template authors and cloud providers are able to express unigpeftadie
semantics by defining their own speciatizeetwork Requirements and Capabilities.

7.2 Connectivity Semantics

TOSCAG6s application centric approach includes the model i
application component connectivity perspective. The basic premise is that applications contain components which

need to communicate with other components using one or more endpoints over a network stack such as TCP/IP,

where connectivity between two components is expressed as a <source component, source address, source port,

target component, target address, target port> tuple. Note that source and target components are added to the

traditional 4 tuple to provide the application centric information, mapping the network to the source or target

component involved in the connectivity.
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Software components are expressed as Node Types in TOSCA which can express virtually any kind of concept in

a TOSCA model. Node Types offering network based functions can model their connectivity using a special

Endpoint Capability, tosca.capabilities.Endpoint, designed for this purpose. Node Types which require an

Endpoint can specify this as a TOSCA requirement. A special Relationship Type, tosca.relationships.ConnectsTo,

is used to implicitly or explicitly relatethe s our ce Node Typeds endpoint to the re
type. Since tosca.capabilities.Endpoint and tosca.relationships.ConnectsTo are TOSCA types, they can be used

in templates and extended by subclassing in the usual ways, thus allowing the expression of additional semantics

as needed.

The following diagram shows how the TOSCA node, capability and relationship types enable modeling the
application layer decoupled from the network model intersecting at the Compute node usiijrttiable
capability type.

Compute

Capability /[
}\ . [ BindsTo Port
Bindable | .
| - Yy A Requirement
4 \_..\._4 e ~ ) )

b - Bindable Ve

o | [ LinksTo [ Network |
Linkable = /1Capab//ity |

| Linkable

| I—

\ Requirementr/ ) S ——

As you can see, the Port node type effectively acts a broker node between the Network node description and a
host Compute node of an application.

7.3 Expressing connectivity semantics

This section describes how TOSCA supports the typical client/server and group communication semantics found
in application architectures.

7.3.1 Connection initiation semantics

The tosca.relationships.ConnectsTo expresses that requirement that a source application component needs to be
able to communicate with a target software component to consume the services of the target. ConnectTo is a
component interdependency semantic in the most general sense and does not try imply how the communication
between the source and target components is physically realized.

Application component intercommunication typically has conventions regarding which component(s) initiate the
communication. Connection initiation semantics are specified in tosca.capabilities.Endpoint. Endpoints at each
end of the tosca.relationships.ConnectsTo must indicate identical connection initiation semantics.

The following sections describe the normative connection initiation semantics for the
tosca.relationships.ConnectsTo Relationship Type.

7.3.1.1 Source to Target

The Source to Target communication initiation semantic is the most common case where the source component
initiates communication with the target component in order to fulfill an instance of the
tosca.relationships. ConnectsTo relationship. The typical
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component where the client initiates a stream oriented connection to a pre-defined transport specific port or set of
ports.

It is the responsibility of the TOSCA implementation to ensure the source component has a suitable network path
to the target component and that the ports specified in the respective tosca.capabilities.Endpoint are not blocked.
The TOSCA implementation may only represent state of the tosca.relationships.ConnectsTo relationship as
fulfilled after the actual network communication is enabled and the source and target components are in their
operational states.

Note that the connection initiation semantic only impacts the fulfillment of the actual connectivity and does not
impact the node traversal order implied by the tosca.relationships.ConnectsTo Relationship Type.

7.3.1.2 Target to Source

The Target to Source communication initiation semantic is a less common case where the target component

initiates communication with the source comment in order to fulfill an instance of the
tosca.relationships. Connesdea® Toonmred @ttii @m sihnipt. i athiien Adienvea!
to some technical requirements of the components or protocols involved, such as the requirement that SSH mush

only be initiated from target component in order to fulfill the services required by the source component.

It is the responsibility of the TOSCA implementation to ensure the source component has a suitable network path
to the target component and that the ports specified in the respective tosca.capabilities.Endpoint are not blocked.
The TOSCA implementation may only represent state of the tosca.relationships.ConnectsTo relationship as
fulfilled after the actual network communication is enabled and the source and target components are in their
operational states.

Note that the connection initiation semantic only impacts the fulfilment of the actual connectivity and does not
impact the node traversal order implied by the tosca.relationships.ConnectsTo Relationship Type.

7.3.1.3 Peer-to-Peer

The Peer-to-Peer communication initiation semantic allows any member of a group to initiate communication with
any other member of the same group at any time. This semantic typically appears in clustering and distributed
services where there is redundancy of components or services.

It is the responsibility of the TOSCA implementation to ensure the source component has a suitable network path
between all the member component instances and that the ports specified in the respective
tosca.capabilities.Endpoint are not blocked, and the appropriate multicast communication, if necessary, enabled.
The TOSCA implementation may only represent state of the tosca.relationships.ConnectsTo relationship as
fulfilled after the actual network communication is enabled such that at least one member component of the group
may reach any other member component of the group.

Endpoints specifying the Peer-to-Peer initiation semantic need not be related with a
tosca.relationships.ConnectsTo relationship for the common case where the same set of component instances
must communicate with each other.

Note that the connection initiation semantic only impacts the fulfilment of the actual connectivity and does not
impact the node traversal order implied by the tosca.relationships.ConnectsTo Relationship Type.

7.3.2 Specifying layer 4 ports

TOSCA Service Templates must express enough details about application component intercommunication to
enable TOSCA implementations to fulfill these communication semantics in the network infrastructure. TOSCA
currently focuses on TCP/IP as thisisthe mostperv asi ve in todayds cloud infrastruc
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required for application component intercommunication are specified in tosca.capabilities.Endpoint. The union of
the port specifications of both the source and target tosca.capabilities.Endpoint which are part of the
tosca.relationships.ConnectsTo Relationship Template are interpreted as the effective set of ports which must be
allowed in the network communication.

The meaning of Source and Target port(s) corresponds to the direction of the respective
tosca.relationships.ConnectsTo.

7.4 Network provisioning

7.4.1 Declarative network provisioning

TOSCA orchestrators are responsible for the provisioning of the network connectivity for declarative TOCSA

Service Templates (Declarative TOCSA Service Templatesdond6t contain explicit plans).
TOSCA orchestrator must be able to infer a suitable logical connectivity model from the Service Template and
then decide how to provision the |l ogical cloundedying i vity, r

infrastructure. In order to enable fulfillment, sufficient technical details still must be specified, such as the required
protocols, ports and QOS information. TOSCA connectivity types, such as tosca.capabilities.Endpoint, provide
well defined means to express these details.

7.4.2 Implicit network fulfillment

TOSCA Service Templates are by default network agnostic.
that a TOSCA Service Template contain enough information for a TOSCA orchestrator to infer suitable network

connectivity to meet the needs of the application components. Thus Service Template designers are not required

to be aware of or provide specific requirements for underlying networks. This approach yields the most portable

Service Templates, allowing them to be deployed into any infrastructure which can provide the necessary

component interconnectivity.

7.4.3 Controlling network fulfillment

TOSCA provides mechanisms for providing control over network fulfillment.

This mechanism allows the application network designer to express in service template or network template how
the networks should be provisioned.

For the use cases descri bed be Hierapplicaiondveich & sopgistimgof lee have a
(frontend), BE (backend) and DB (database) tiers. The simple application topology diagram can be shown below:
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Figure-5: Typical 3-Tier Network

7.4.3.1 Use case: OAM Network

When deploying an appl i captrieommi sien csleoruminan¢hat pdresorvwoedretheédcso o n
applicationds services s hhocuDAM (Obesatioas; Admisigrationlaed Mamagemena n a d
network which exists in the service provider backbone.

As an application networ k deOSCAnetearktempladtedwhich doreesponds temyp r e s s
TOSCA service template) the network CIDR block, start ip, end ip and segmentation ID (e.g. VLAN id).

The diagram below depicts a typical 3-tiers application with specific networking requirements for its FE tier server
cluster:
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Other Backbone Services
I'st | —— 183
l_ | | S2 | S3 :

- LI -

OAM Networ )
173.10.10.0/24

Frontend Tier

1. I need all servers in FE tier
to be connected to an
existing OAM network with
CIDR: 173.10.10.0/24

2. Since OAM network is
shared between several
backbone services | must
bound my FE cluster to a
smaller IP address range
and set:

Start IP: 173.10.10.100
End IP: 173.10.10.150

3. lalso want to segment my
traffic by setting a:
SEGEMANTATION ID: 1200
(e.g. VLAN, GRE Tunnel)

7.4.3.2 Use case: Data Traffic network

The diagram below defines a set of networking requirements for the backend and DB tiers of the 3-tier app

mentioned above.
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Router

OAM Network
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(millions of LOC for a network 2 b
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5. As part of a transition to IPv6, Zza | L1
A ~ 3 @@ L
wedve started to fiportd BE and DB £3 —
codebase to support IPv6 for the »ig‘
Data traffic, hence l@ like to create ‘Da§ DB Tier
network with: =
R © 2001-db8:9234:0: 180: = —— ——
IPv6 CIDR: 2001:dbs:92a4:0:0: Gb3a180:abedes | g i | [~ |
t\\ll
L1 L

7.4.3.3 Use case: Bring my own DHCP

The same 3-tier app requires for its admin traffic network to manage the IP allocation by its own DHCP which runs
autonomously as part of application domain.

For this purpose, the app network designer would like to express in TOSCA that the underlying provisioned
network will be set with DHCP_ENABLED=false. See this illustrated in the figure below:
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8 % DB Tier DHCP service. Thus, l@ like
E L o to create a segmented
8 l'vm | l'vm | network (broadcast domain)
N L | L by setting:
DHCP_ENABLED = false

7.5 Network Types

7.5.1 tosca.nodes.network.Network

The TOSCKRetwork node represents simple, logical network service.

{ K2 NI KI yR K Network

¢ 2 LJS vdzl f A7 toscaNetwork

¢eL)S | wL tosca.nodes.network.Network

7.5.1.1 Properties

bl YS wSIljdzA| ¢ @ LIS|/ 2y aGNI A5SAa0ONRLIGAZY
ip_version no integer valid_values:4, 6] | The IP version of the requested network
default: 4

cidr no string None The cidr bock of the requested network

start_ip no string None The IP address to be used as theohe in a pool of addresses
derived from the cidr block full IP range

end_ip no string None The IP address to be used as the last one in a pool of addre,
derived from the cidr block full IP range

gateway_ip no string None The gateway IP address.
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bl YS

wS | dzA

¢ e LIS

| 2y &id N A

5SaO0ONRLIGAZ2Y

network_name

no

string

None

An Identifier that represents an existing Network instance in
the underlying cloud infrastructure OR¢ be used as the namg
of the new created network.

1 If network_name is provided along witmetwork_id
they will be used to uniquely identify an exiglinetwork
and not creating a new one, means all other possible
properties are not allowed.

1 network _name should be more convenient for using. B
in case that network name uniqueness is not guaranteed
then one should provide aetwork_id as well.

network_id

no

string

None

An Identifier that represents an existing Network instance in
the underlying cloud infrastructure.

This property is mutually exclusive with all other properties
except network_name.

1 Appearance ofietwor k_id in network template
instructs the Tosca container to use an existing network
instead of creating a new one.

1 network_name should be more convenient for using. B
in case that network name uniqueness is not guaranteed
then one should add aetwork_id as well.

1 network_name andnetwork_id can be still used
together to achieve both uniqueness and convenient.

segmentation_id

no

string

None

A segmentation identifier in the underlying cloud infrastructu
(e.g., VLAN idzRE tunnel id). If theegmentation_id is
specified, thenetwork_type or physical_network
properties should be provided as well.

network_type

no

string

None

Optionally, specifies the nature of the physical network ia th
underlying cloud infrastructure. Examples are flat, vlan, gre
vxlan. For flat and vlan typeghysical_network  should
be provided too.

physical_network

no

string

None

Optionally, identifies the physical network ¢wp of which the
network is implemented, e.g. physnetl. This property is
required ifnetwork_type s flat or vlan.

dhcp_enabled

no

boolean

default: true

Indicates the TOSCA container to create a virtual network
instan@ with or without a DHCP service.

7.5.1.2 Attributes

bl YS

w S lj dzA

¢ e LJg

/I 2y &aiNT |

5SAO0ONALINAZ2Y

segmentation_id

no

string

None

The actuabegmentation_idhat is been assigned
to the network by the underlying cloud
infrastrudure.

7.5.1.3 Definition

tosca.nodes.

properties:

ip_version:
type: integer
required: false

network. Network:
derived_from:
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default: 4
constraints:
- valid_values: [ 4 , 6]

cidr:

type: string

required: false
start_ip:

type: string

required: false
end_ip:

type: string

required: false
gateway_ip:

type: string

required: false
network_name:

type: string

required: false
network_id:

type: string

required: false
segmentation_id:

type: string

required: false
network_type:

type: string

required: fals e
physical_network:

type: string

required: false

capabilities:

link :

type: tosca.capabilities. network.Linkable

7.5.2 tosca.nodes.network.Port

The TOSCA Port node represents a logical entity that associates between Compute and Network normative
types.

The Port node type effectively represents a single virtual NIC on the Compute node instance.
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{ K2NI Kl yR [ Port

¢e& LIS vdz f A tosc

aPort

¢a LIS | wL

tosca.nalesnetwork.Port

7.5.2.1 Properties

bl YS

w S |j dzA

¢ e LIS

/[ 2y aiNI Ay

5SaONRLIGAZ2Y

ip_address

no

string

None

Allow the user tcset afixed IPaddress

Note that this address is a request to the provider which the
will attempt to fulfill but may not be able to dependent on thg
network the port is associated with.

order

no

integer

greater_or_equal: 0
default: 0

The order of the NIC on the compute instance (e.g. eth2)

Note: when binding moréhan one port to a single compute
(aka multi vNICs) and ordering is desired, it is *mandatory*
that all ports will be set with an order value and. Tdrder
values must represent a positivarithmetic progressiotthat
d4G1INI&a 6AGK n 0So®3d nx w3

is_default

no

boolean

default: false

Setis_default =true to apply a default gateway route on
the running compute instance to the associated network
gateway.

Only one port that is associated to single computeaoen
set as default=true.

ip_range_start

no

string

None

Defines the starting IP of a range to be allocated for the
compute instances that are associated by this Port.
Without setting this property the IP allocationdsne from
the entire CIDR block of the network.

ip_range_end

no

string

None

Defines the ending IP of a range to be allocated for the
compute instances that are associated by this Port.
Without setting this property théP allocation is done from
the entire CIDR block of the network.

7.5.2.2 Attributes

bl YS

wSlj dzA

¢eLd

/| 2y aiGNI AY5SAONRLIGAZY

ip_address

no

string

None The IP address would be assigned to the associg
compute instance.

7.5.2.3 Definition

tosca.nodes.network.Port

derived_from: tosca.nodes.Root

properties:

ip_address :

type: string
required: false

order:

type: integer
required: true
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default: 0
constraints:
- greater_or_equal: 0

is_default:

type: boolean

required: false

default: false
ip_range_start:

type: string

required: false
ip_range_end:

type: string

required: false

requir ements:

- link :
capability : tosca.capabilities. network.Linkable
relationship: tosca.relationships.network.LinksTo

- binding:
capability: tosca.capabilities. network. Bindable
relationship: tosca.relationships.network.BindsTo

7.5.3 tosca.capabilities.network.Linkable

A node type that includese Linkable capability indicates that it can be pointed by
tosca.relationshipsietwork.LinksTaelationship type.

{ K2 NJi KI y R K Linkable
¢ & MYz £ A FA S| tosca:.Linkable

¢eL)S | wL toscacapabilitiesnetwork.Linkable

7.5.3.1 Properties

bl YS wSljdzZA ¢ LIS|/ 2yaiaNI AyY5SaONRLIGAZY

N/A N/A N/A N/A N/A

7.5.3.2 Definition

tosca.capabilities. network.Linkable
derived_from:  tosca.capabilities.Node

7.5.4 tosca.relationships.network.LinksTo

This relationship type represents an association relationship between Port and Network node types.
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{K2NIKI YR

i LinksTo

¢ e LIS

vdzl £ A7

tosca:LinksTo

¢a LIS | wL

tosca.relationship.network.LinksTo

7.5.4.1 Definition

tosca.relations
derived_from:
valid_target

_type s: [

hips . network.LinksTo
tosca.relationships.
tosca.ca pabilities.

DependsOn

network.Linkable

7.5.5 tosca.relationships.network.BindsTo

]

This type represents a network association relationship between Port and Compute node types.

{ K2NI KI yR

i network.BindsTo

¢ e LIS

v dzl £ A7

tosca:BindsTo

¢a LIS | wL

tosca.relationshipsetwork.Bindg o

7.5.5.1 Definition

tosca.relations
derived_from:

hips . network.Binds To:
tosca.relationships.

DependsOn

valid_target _type

s: [

tosca.c apabilities.

7.6 Network modeling approaches

76.10pti on

This approa

1:

ch

Speci fying

al |l ows

someone

network.Bindable

a

wh o

]

net wor k

under stands

of the underlying network to the appropriate node templates in the application.

out si

de t h

the applica

The motivation for this approach is providing the application network designer a fine-grained control on how
networks are provisioned and stitched to its application by the TOSCA orchestrator and underlying cloud
infrastructure while still preserving the portability of his service template. Preserving the portability means here not

doi

ng any

modi ficati on

i niieBérvheedesmpedtpebwor kumpdéapl o

can reside in the same service template file but the best practice should be placing it in a separated self-
contained network template file.

Thi s

Apluggabl eo

net wor k

templ at e

approach i

ntroduces a

tosca.capabilities.network.Linkable and relationship type called tosca.relationships.network.LinksTo.

The idea of the Port is to elegantly associate the desired compute nodes with the desired network nodes while not

itouchingo

t he

comput e

itsel f.

The following diagram series demonstrate the plug-ability strength of this approach.

[SGQa F

aadzys

Iy

I LILX A OF G A nplatefa$shdwE if Bigude K that deacabBsSrie S R |

application topology nodes (compute, storage, software components, etc.) with their relationships. The
designer ideally wants to preserve this service template and use it in any cloud provider environnieoit wit

any change.
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Service A
Template _ / > \
FE — -Depends On — BE --— - Depends On — DB
K/ ) r \_//
\_,_/

Figure-6: Generic Service Template

When the application designer comes to consider its application networking requirement they typically call the
network architect/designer from their company (who has tlogrect expertise).

The network designer, after understanding the application connectivity requirements and optionally the target
cloud provider environment, is able to model the network template and plug it to the service template as shown
in Figure 2:

_/

Service P-4
Template - /
\ FE — - -Depends On — BE --— - Depends On — DB

\\

Network o

Template g
/_F\) <Porl 1 ( Port 2 Port 3 ( Port 4> (Pon 5 )
. N - N

OAM network) ) (Data n‘etw
Figure-7: Service template with network template A
2 KSYy UKSNBQa | yS¢ GFINEBSG Of 2dzR SY@ANRYYSyYyd (2 NYzy

a new network template B that corresponds to the new environmeotaditions and provide it to the
application designer which packs it into the application CSAR.
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Figure-8: Service template with network template B

The node templates for these three networks would be defined as follows:

node_templates:
frontend:
type: tosca.nodes.Compute
properties: # omitted for brevity

backend:
type: tosca.nodes.Compute
properties: # omitted for brevity

database:
type: tosca.nodes.Compute
properties: # omitted for brevity

oam_network:
type: tosca.nodes. network. Network
properties: # omitted for brevity

admin_network:
type: tosca.nodes. network. Network

properties: # omitted for brevity

data_network:
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type: tosca.nodes. network. Network
propertie s: # omitted for brevity

# ports definition
fe_oam_net_port:
type: tosca.nodes. network. Port
properties:
is_default: true
ip_range_start: { get_input: fe_oam_net_ip_range_start }
ip_range_end: { get_input: fe_oam_net_ip_ran ge_end}
requirements:
- link : oam_network
- binding : frontend

fe_admin_net_port:
type: tosca.nodes. network. Port
requirements:
- link :admin_network
- binding : frontend

be_admin_net_port:
type:t osca.nodes. network. Port
properties:
order: 0
requirements:
- link :admin_network
- binding : backend

be data net port:
type: tosca.nodes.  network. Port
properties:
order: 1
requirements:
- link :da ta_network
- binding : backend

db_data_net_port:
type: tosca.nodes. network. Port
requirements:
- link :data_network
- binding : database
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7620pti on 2: Specifying network requirements
Template

This approach allows the Service Template designer to map an endpoint to a logical network.

The use case shown below examines a way to express in the TOSCA YAML service template-etypical 3

application with their required networking modeling:

node_templates:
frontend:
type: tosca.nodes.Compute
properties: # omitted for brevity
requirements:
- network_oam: oam_network
- network_admin: admin_network
backend:
type: tosca.nodes.Compute
properties: # omitted for brevity
requirements:
- network_admin: admin_network
- network_data: data_network

database:
type: tosca.nodes.Compute
properties: # omitted for brevity
requirements:
- network_data: data_network

oam_network:
type: tosca .nodes. network. Network
properties:
ip_version: { get_input: oam_network_ip_version }
cidr: { get_input: oam_network_cidr }
start_ip: { get_input: oam_network_start_ip }
end_ip: { get_input: oam_network_end_ip }

admin_networ k:
type: tosca.nodes. network. Network
properties:
ip_version: { get_input: admin_network_ip_version }
dhcp_enabled: { get_input: admin_network_dhcp_enabled }

data_network:
type: tosca.nodes. network. Network
properties:

TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 193 of 267



ip_ version: { get_input: data_network_ip_version }
cidr: { get_input: data_network_cidr }
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8 Nomormative type definitions

This section defines non-normative types which are used only in examples and use cases in this specification
and are included only for completeness for the reader. Implementations of this specification are not required to
support these types for conformance.

8.1 Artifact Types

This section contains are non-normative Artifact Types used in use cases and examples.

8.1.1 tosca.artifacts.Deployment.Image.Container.Docker

This artifact represents a Docker fdimageo (a TOSCA deplo
or more (a union of read-only and read-write) layers created from snapshots within the underlying Docker Union
File System.

8.1.1.1 Definition

tosca.artifacts. Deployment . Image.Container. Docker:
derived_from:  tosca.artifacts.Deployment.Image
description: Docker Container Image

8.1.2 tosca.artifacts.Deployment.Image.VM.ISO
A Virtual Machine (VM) formatted as an ISO standard disk image.

8.1.2.1 Definition

tosca.artifacts. Deployment.Image.VM.ISO:
derived_from: tosca.artifacts.Deployment.Image.VM
description: Virtual Machine ( VM) image in ISO disk format
mime_type: application/octet - stream
file_ext: [iso ]

8.1.3 tosca.artifacts.Deployment.Image.VM.QCOW?2

A Virtual Machine (VM) formatted as a QEMU emulator version 2 standard disk image.
8.1.3.1 Definition

tosca.artifacts. Deployment.Image .VM.QCOW?2:
derived_from:  tosca.artifacts.Deployment.Image.VM
description: Virtual Machine (VM) image in QCOW v2 standard disk format
mime_type: application/octet - stream
file_ext: [ gcow?2 ]

8.2 Capability Types

This section contains are non-normative Capability Types used in use cases and examples.

TOSCA-Simple-Profile-YAML-v1.0-cos01 17 August 2016
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 195 of 267



8.2.1 tosca.capabilities.Container.Docker

Thetype indicates capabilities of a Docker runtime environment (client)

{ K2 NIi KI y R [ Container.Docker

¢ 8 LISt %@k SR

tosca:Container.Docker

¢eLs !

toscacapabilitiesContainer.Docker

8.2.1.1 Properties

bl YS wSIljdzl ¢ LIS|/ 2yaiNI AYy55Sa0ONRLIGAZY
version no versiorf] | None The Docker version capability (i.e., the versions sugpicby
the capability).
publish_all no boolean | default: false Indicates that all ports (ranges) listed in ttieckerfileusing
the EXPOSEkeyword be published.
publish_ports no list of None List of ports mappings from source (Docker container) to
PortSpec target (host) ports to publish.
expose_ports no list of None List of ports mappings from source (Docker container) to
PortSpec expose to other Docker containers (not accessible outside
host).
volumes no list of None ThedockerfileVOLUME command whichused to enable
string access from the Docker container to a directory on the host
machne.
host_id no string None The optional identifier of an existing host resource that shot
be used to run this container on.
volume_id no string None The optional identifier of anasting storage volume
ONB&a2dNDSO GKIG akKz2dZ R 0S5
mount point(s) on.
8.2.1.2 Definition
tosca.capabilities.Container .Docker :
derived_from: tosca.capabilities. Container
propertie s:
version:
type: list

required: false

entry_schema: version
publish_all:

type: boolean

default: false

required: false
publish_ports:

type: list

entry_schema: PortSpec

required: false
expose_ports:

TOSCA-Simple-Profile-YAML-v1.0-cos01

Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved.

17 August 2016
Page 196 of 267












































































































































































































