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Abstract: 
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. 

Status: 
This document was last revised or approved by the OASIS Topology and Orchestration 
Specification for Cloud Applications (TOSCA) TC on the above date. The level of approval is also 
listed above. Check the ñLatest versionò location noted above for possible later revisions of this 
document. Any other numbered Versions and other technical work produced by the Technical 
Committee (TC) are listed at https://www.oasis-
open.org/committees/tc_home.php?wg_abbrev=tosca#technical. 

TC members should send comments on this specification to the TCôs email list. Others should 
send comments to the TCôs public comment list, after subscribing to it by following the 
instructions at the ñSend A Commentò button on the TCôs web page at https://www.oasis-
open.org/committees/tosca/. 

For information on whether any patents have been disclosed that may be essential to 
implementing this specification, and any offers of patent licensing terms, please refer to the 
Intellectual Property Rights section of the TCôs web page (https://www.oasis-
open.org/committees/tosca/ipr.php). 

Citation format: 

When referencing this specification the following citation format should be used: 
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Notices 

Copyright © OASIS Open 2016. All Rights Reserved. 

All capitalized terms in the following text have the meanings assigned to them in the OASIS Intellectual 
Property Rights Policy (the "OASIS IPR Policy"). The full Policy may be found at the OASIS website. 

This document and translations of it may be copied and furnished to others, and derivative works that 
comment on or otherwise explain it or assist in its implementation may be prepared, copied, published, 
and distributed, in whole or in part, without restriction of any kind, provided that the above copyright notice 
and this section are included on all such copies and derivative works. However, this document itself may 
not be modified in any way, including by removing the copyright notice or references to OASIS, except as 
needed for the purpose of developing any document or deliverable produced by an OASIS Technical 
Committee (in which case the rules applicable to copyrights, as set forth in the OASIS IPR Policy, must 
be followed) or as required to translate it into languages other than English. 

The limited permissions granted above are perpetual and will not be revoked by OASIS or its successors 
or assigns. 

This document and the information contained herein is provided on an "AS IS" basis and OASIS 
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY 
WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE ANY 
OWNERSHIP RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. 

OASIS requests that any OASIS Party or any other party that believes it has patent claims that would 
necessarily be infringed by implementations of this OASIS Committee Specification or OASIS Standard, 
to notify OASIS TC Administrator and provide an indication of its willingness to grant patent licenses to 
such patent claims in a manner consistent with the IPR Mode of the OASIS Technical Committee that 
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OASIS invites any party to contact the OASIS TC Administrator if it is aware of a claim of ownership of 
any patent claims that would necessarily be infringed by implementations of this specification by a patent 
holder that is not willing to provide a license to such patent claims in a manner consistent with the IPR 
Mode of the OASIS Technical Committee that produced this specification. OASIS may include such 
claims on its website, but disclaims any obligation to do so. 

OASIS takes no position regarding the validity or scope of any intellectual property or other rights that 
might be claimed to pertain to the implementation or use of the technology described in this document or 
the extent to which any license under such rights might or might not be available; neither does it 
represent that it has made any effort to identify any such rights. Information on OASIS' procedures with 
respect to rights in any document or deliverable produced by an OASIS Technical Committee can be 
found on the OASIS website. Copies of claims of rights made available for publication and any 
assurances of licenses to be made available, or the result of an attempt made to obtain a general license 
or permission for the use of such proprietary rights by implementers or users of this OASIS Committee 
Specification or OASIS Standard, can be obtained from the OASIS TC Administrator. OASIS makes no 
representation that any information or list of intellectual property rights will at any time be complete, or 
that any claims in such list are, in fact, Essential Claims. 

The name "OASIS" is a trademark of OASIS, the owner and developer of this specification, and should be 
used only to refer to the organization and its official outputs. OASIS welcomes reference to, and 
implementation and use of, specifications, while reserving the right to enforce its marks against 
misleading uses. Please see https://www.oasis-open.org/policies-guidelines/trademark for above 
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1 Introduction 

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://yaml.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 ócreateô operation to handle the creation of an instance of a 
component at runtime, or a óstartô or óstopô operation to handle a start or stop event triggered by an orchestration 
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 depends on a database, an orchestration engine would first invoke the ócreateô operation on the 
database component to install and configure the database, and it would then invoke the ócreateô operation of the 
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 environment such as a óComputeô node type, a óNetworkô node type or a generic óDatabaseô 
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 
ócreateô 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: 

¶ ¢h{/! ¸!a[ ǎŜǊǾƛŎŜ ǘŜƳǇƭŀǘŜ όƻǊ άǎŜǊǾƛŎŜ ǘŜƳǇƭŀǘŜέύΥ ! ¸!a[ ŘƻŎǳƳŜƴǘ ŀǊǘƛŦŀŎǘ ŎƻƴǘŀƛƴƛƴƎ ŀ ό¢h{/!ύ 

ǎŜǊǾƛŎŜ ǘŜƳǇƭŀǘŜ όǎŜŜ ǎŜŎǘƛƻƴǎ оΦф ά{ŜǊǾƛŎŜ ǘŜƳǇƭŀǘŜ ŘŜŦƛƴƛǘƛƻƴέύ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ŀ /ƭƻǳŘ ŀǇǇƭƛŎŀǘƛƻƴΦ 

όǎŜŜ ǎŜŎǘƛƻƴǎ оΦу ά¢ƻǇƻƭƻƎȅ ǘŜƳǇƭŀǘŜ ŘŜŦƛƴƛǘƛƻƴέύ 

¶ ¢h{/! ǇǊƻŎŜǎǎƻǊ όƻǊ άǇǊƻŎŜǎǎƻǊέύΥ !ƴ ŜƴƎƛƴŜ ƻǊ tool that is capable of parsing and interpreting a TOSCA 

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

visual rendering. 

http://yaml.org/
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¶ TOSCA orchestrator (also called orchestration engine): A TOSCA processor that interprets a TOSCA 

service template or a TOSCA CSAR in order to instantiate and deploy the described application in a 

Cloud. 

¶ TOSCA generator: A tool that generates a TOSCA service template. An example of generator is a 

modeling tool capable of generating or editing a TOSCA service template (often such a tool would also 

be a TOSCA processor). 

¶ ¢h{/! ŀǊŎƘƛǾŜ όƻǊ ¢h{/! /ƭƻǳŘ {ŜǊǾƛŎŜ !ǊŎƘƛǾŜΣ ƻǊ ά/{!wέύΥ ŀ ǇŀŎƪŀƎŜ ŀǊǘƛŦŀŎǘ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ŀ ¢h{/! 

service template and other artifacts usable by a TOSCA orchestrator to deploy 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 (abbreviated here as ñTOSCAò for simplicity). 

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 words ñMUSTò, ñMUST NOTò, ñREQUIREDò, ñSHALLò, ñSHALL NOTò, ñSHOULDò, ñSHOULD NOTò, 
ñRECOMMENDEDò, ñMAYò, and ñOPTIONALò in this document are to be interpreted as described in [RFC2119]. 

1.5.1 Notes 

¶ {ŜŎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ǘƛǘƭŜŘ ά9ȄŀƳǇƭŜέ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƴƻƴ-normative. 

1.6 Normative References 

[RFC2119] S. Bradner, Key words for use in RFCs to Indicate Requirement Levels, 
http://www.ietf.org/rfc/rfc2119.txt, 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/os/TOSCA-v1.0-os.pdf 

[YAML-1.2] YAML, Version 1.2, 3rd Edition, Patched at 2009-10-01, Oren Ben-Kiki, Clark 
Evans, Ingy döt 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://yaml.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 version policy draft: 

http://www.ietf.org/rfc/rfc2119.txt
http://docs.oasis-open.org/tosca/TOSCA/v1.0/os/TOSCA-v1.0-os.pdf
http://www.yaml.org/spec/1.2/spec.html
http://yaml.org/type/timestamp.html
https://httpd.apache.org/
https://wiki.opscode.com/display/chef/Home
https://nodejs.org/
http://puppetlabs.com/
https://wordpress.org/
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 https://cwiki.apache.org/confluence/display/MAVEN/Version+number+policy 

1.8 Glossary 

The following terms are used throughout this specification and have the following definitions when used in 

context of this document. 

¢ŜǊƳ 5ŜŦƛƴƛǘƛƻƴ 

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 
Template 

A Relationship Template specifies the occurrence of a relationship between nodes 
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 is typically used to specify the ñtopologyò (or structure) and 
ñorchestrationò (or invocation of management behavior) of 
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 
Template with the use of ñmodelò being prevalent when 
considering a Service Templateôs topology definition as an 
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. 

  

https://cwiki.apache.org/confluence/display/MAVEN/Version+number+policy
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2 TOSCA by example 
This non-normative section contains several sections that show how to model applications with TOSCA Simple 
Profile using YAML by example starting with a ñHello Worldò template up through examples that show complex 
composition modeling. 

2.1 A ñhello worldò 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 óComputeô node) along 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 basic ñHello Worldò 
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  

        os:  

          properties:  

            # host Operating System image prope rties  

            architecture: x86_64  

            type: linux   

            distribution: rhel   

            version: 6.5    

The template above contains a very simple topology template with only a ǎƛƴƎƭŜ Ψ/ƻƳǇǳǘŜΩ ƴƻŘŜ ǘŜƳǇƭŀǘŜ that 

declares some basic values for 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 normative and expected to represent a well-known function that is portable across TOSCA implementations.  

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

tǊƻŦƛƭŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ ¢Ƙƛǎ ƳŜŀƴǎΣ ǿƛǘƘ ¢h{/!Ωǎ ŀǇǇǊƻŀŎƘΣ ǘƘŀǘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŘŜǾŜƭƻǇŜǊ ŘƻŜs not need to 
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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 topologies requirements using the properties declared in the node and its capabilities. 

Lƴ ǘƘŜ ŀōƻǾŜ ŜȄŀƳǇƭŜΣ ǘƘŜ άhostέ ŎŀǇŀōƛƭƛǘȅ Ŏƻƴǘŀƛƴǎ ǇǊƻǇŜǊǘƛŜǎ that allow application developers to optionally 

supply the number of CPUs, memory size and disk size they believe they need when the Compute node is 

ƛƴǎǘŀƴǘƛŀǘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ Ǌǳƴ ǘƘŜƛǊ ŀǇǇƭƛŎŀǘƛƻƴǎΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ άosέ ŎŀǇŀōƛƭƛǘȅ ƛǎ ǳǎŜŘ ǘƻ ǇǊƻǾƛŘŜ ǾŀƭǳŜǎ ǘƻ ƛƴŘƛŎŀǘŜ 

what host operating system the Compute node should have when it is instantiated.  

The logical diagram of the ñhello worldò Compute node would look as follows: 

 

 

As you can see, the Compute node 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_server:  

      type: tosca.nodes.Compute  

      capabilities:  

        # Host  container properties  

        host:  

          properties:  

            # Compute properties  

            num_cpus: { get_input: cpus }  

            mem_size: 2048  MB 

            disk_size: 10 GB 

 

  outputs :  

    server_ip:  

      description: The private IP address of the provisioned server.  

      value: { get_ attribute : [ my_server, private _address ] }  

The inputs  and outputs  sections are contained in the topology_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 topology template; output 

parameters can be obtained from attributes of node templates within the containing topology template. 

Note that the inputs  section of a TOSCA template allows for defining optional constraints on each input 

parameter to restrict possible user input. Further note that TOSCA provides for a set of intrinsic functions like 

get_input , get_property  or get_ 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 type tosca.nodes.DBMS.M ySQL for the mysql  node template to install 

MySQL on a server. This node type allows for setting a property root_password to adapt the password of the 

MySQL root user at deployment. The set of properties and their schema has been defined in the node type 

definition. By means of the get_input  function, a value provided by the user at deployment time is used as 

value for the r oot_password  property. The same is true for the port  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 DBMS has 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 mysql  node and its host db_server  node would appear as follows: 

 

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 DBMS node 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 Compute node (i.e., db_server ) as the 

value for the mysql  nodeôs host  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 above, the my_own_configure.sh  script is provided for the configure  operation of the MySQL 

ƴƻŘŜ ǘȅǇŜΩǎ Standard  lifecycle interface. The path given in the example above όƛΦŜΦΣ ΨǎŎǊƛǇǘǎκΩύ is interpreted 

relative to the template file, but 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 ñhooksò into which automation can be 
injected. Typically, node type implementations provide the automation for those ñhooksò. 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: mysql  

      interfaces:  

        Standard:  

          create:  

            implementation: db_create.sh  

            inputs:  

              ʢ #ÏÐÙ $" ÆÉÌÅ ÁÒÔÉÆÁÃÔ ÔÏ ÓÅÒÖÅÒƦÓ ÓÔÁÇÉÎÇ ÁÒÅÁ 

              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, the my_db node template or type tosca.nodes.Database.MySQL  represents an actual 

MySQL database instance managed by a MySQL DBMS installation. The requirements  section of the my_db 

node template expresses that the database it represents is to be hosted on a MySQL DBMS node template 

named mysql  which is also declared in this template. 

In its artifacts section of the my_db the node template, there is an artifact definition named db_content  which 

represents a text file  my_db_content.txt  which in turn will be used to add content to the SQL database as part 

of the create  operation. The requirements section of the my_db node template expresses that the database is 

hosted on a MySQL DBMS represented by the mysql node. 

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 in the nodeôs artifact section, but instead a 
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: 

 

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  ñcomputeò resource, 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:  

    wordpress:  

      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: mysql  

 

    mysql:  

      type: tosca.nodes.DBMS.MySQL  

      properties:  

        root_password: { get_input: mysql_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 the wordpress [WordPress], the apache [Apache] and the web_server 

node templates. The wordpress node template represents a custom web application of type 

tosca.nodes.WebApplication.WordPress which is hosted on an Apache web server represented by the apache 

node template. This hosting relationship is expressed via the host entry in the requirements section of the 

wordpress node template. The apache node template, finally, is hosted on the web_server compute node. 

The database stack consists of the wordpress_db, the mysql 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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The wordpress node requires a connection to the wordpress_db node, since the WordPress application needs a 

database to store its data in. This relationship is established through the database_endpoint  entry in the 

requirements section of the wordpress node ǘŜƳǇƭŀǘŜΩǎ ŘŜŎƭŀǊŜŘ ƴƻŘŜ ǘȅǇŜ. For configuring the WordPress web 

application, information about the database to connect to is required as input to the configure operation. 

Therefore, the input parameters are defined and values for them are retrieved from the properties and 

attributes of the wordpress_db node via the get_property and get_attribute  functions. In the above example, 

these inputs are defined at the interface-level and would be available to all operations of the Standard  interface 

(i.e., the tosca.interfaces.node.l ifecycle .Standard  interface) within the wordpress  node template and 

not just the configure  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: mysql  

 

  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 the wordpress  node template is WordPress which declares the complete 

database_endpoint requirement definition. This database_endpoint  declaration indicates it must be fulfilled 

by any node template that provides an Endpoint.Database  Capability Type using a ConnectsTo relationship. 

The wordpress_db  ƴƻŘŜ ǘŜƳǇƭŀǘŜΩǎ ǳƴŘŜǊƭȅƛƴƎ MySQL type definition indeed provides the Endpoint.Database  

Capability 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 the wordpress_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: mysql  

 

   # other resources not shown here ...  

In the example above, a special relationship type my.types.WordpressDbConnection  is specified for 

establishing the link between the wordpress  node and the wordpress_db  node through the use of the 

relation ship  (keyword) attribute in the database  reference. It is assumed, that this special relationship type 

provides some extra behavior όŜΦƎΦΣ ŀƴ ƻǇŜǊŀǘƛƻƴ ǿƛǘƘ ŀ ǎŎǊƛǇǘύ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǿƘŀǘ ŀ ƎŜƴŜǊƛŎ άŎƻƴƴŜŎǘǎ ǘƻέ 

relationship would provide. The definition of this custom relationship type is shown in the following section. 

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 ñConnectsToò and overrides one operation defined by that base relationship type. 
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_0 

 

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, the Configure  interface is the specified alias or shorthand name for the TOSCA interface 

type with the full name of tosca.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 built-in requirement named dependency that exists for all node types in TOSCA. 

Even if the creator of the MyApplication  node type did not define a specific requirement for SomeService  

(similar to the database  requirement in the example in section 2.6), the template author who knows that there 

is a timing dependency and can use the generic dependency 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: 

¶ Concrete: meaning that they have a deployment and/or one or more implementation artifacts that are 

declared on the άŎǊŜŀǘŜέ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ƴƻŘŜΩǎ {ǘŀƴŘŀǊŘ ƭƛŦŜŎȅŎƭŜ ƛƴǘŜǊŦŀŎŜΣ ƻǊ ǘƘŜȅ ŀǊŜ 

¶ Abstract: where the template describes the node type along with its required capabilities 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 ñselectò a concrete 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 Providerôs platform that the TOSCA Orchestrator already has knowledge of. 

 

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

 

1. Using a target node_filter: where 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 node type along with its capabilities and property constrains 

 

2. Using an abstract node templateΥ ǘƘŀǘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŀōǎǘǊŀŎǘ ƴƻŘŜΩǎ ǘȅǇŜ ŀƭƻƴƎ ǿƛǘƘ ƛǘǎ ǇǊƻǇŜǊǘȅ 

constraints and any requirements and capabilities it also exports.  This first method you have already 

seen in examples from previous chapters where the Compute node is abstract and selectable by the 

TOSCA Orchestrator using the supplied Container and OperatingSystem capabilities 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 templateôs requirements to anotherôs capabilities. Examples of 
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 mysql node template) can define its host  requirements that 

the TOSCA Orchestrator and provider will use to select or allocate an appropriate host Compute node 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 ƧÈÏÓÔƨ ƽ#ÏÎÔÁÉÎÅÒ #ÁÐÁÂÉÌÉÔÙƾ 

                -  host:  

                    properties:  

                      -  num_cpus: { in_range: [  1, 4 ]  }  

                      -  mem_size: { greater_or_equal: 2 GB }  

                ʢ #ÏÎÓÔÒÁÉÎÔÓ ÆÏÒ ÓÅÌÅÃÔÉÎÇ ƧÏÓƨ ƽ/ÐeratingSystem Capability)  

                -  os:  

                    properties:  

                      -  architecture:  { equal: x86_64 }  

                      -  type:  linux  

                      -  distribution:  ubuntu  

In the example above, the mysql  component contains a host  requirement for a node of type Compute which it 

inherits from its parent DBMS node type definition; however, there is no declaration or reference to any node 

template of type Compute. Instead, the mysql  node template augments the abstraŎǘ άhostέ ǊŜǉǳƛǊŜƳŜƴǘ ǿƛǘƘ ŀ 

node_filter  which contains additional selection criteria (in the form of property constraints that the provider 

must use when selecting or allocating a host Compute node.   

Some of the constraints shown above narrow down the boundaries of allowed values for certain properties such 

as mem_size or num_cpus ŦƻǊ ǘƘŜ άhostέ ŎŀǇŀōƛƭƛǘȅ by means of qualifier functions such as greater_or_equal . 

Other constraints, express specific values such as for the arch itecture  or distribution  properties of the 

άosέ ŎŀǇŀōƛƭƛǘȅ which will require the provider to find a precise match.   

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) other than mysql  node 

template wants to reference the same Compute node 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 node-filter.  The alternative to the above approach is to create an abstract node template that 

represents the Compute node 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 }  
          -  os:  
              properties:  
                architecture: { equal: x86_64 }  
                type: linux  
                distribution: ubuntu  

As you can see the resulting mysql_compute  node template looks very much like the άƘŜƭƭƻ ǿƻǊƭŘέ ǘŜƳǇƭŀǘŜ ŀǎ 

shown in Chapter 2.1 (where the Compute node template was abstract), but this one also allows the TOSCA 

orchestrator more fƭŜȄƛōƛƭƛǘȅ ǿƘŜƴ άǎŜƭŜŎǘƛƴƎέ ŀ Ƙƻǎǘ Compute node by providing flexible constraints for 

properties like mem_size. 

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

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

in your applicationôs topology they are always assumed to be ñselectableò by TOSCA Orchestrators which work 
with target infrastructure providers to find or allocate the best match for them based upon your applicationôs 
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:  

hello_world#_A_
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    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 }  

In the example above, the application my_app requires a database node of type MyDatabase which has a 

db_version  property value of greater_or_equal  to the value 5.5.  

This example also shows how the get_property  intrinsic function can be used to retrieve the url_path  

property from the database node that will be selected by the provider and connected to my_app at runtime due 

to fulfillment of the database_endpoint  requirement. ¢ƻ ƭƻŎŀǘŜ ǘƘŜ ǇǊƻǇŜǊǘȅΣ ǘƘŜ ƎŜǘψǇǊƻǇŜǊǘȅΩǎ first argument 

is set to the keyword SELF which indicates the property is being referenced from something in the node itself. 

The second parameter is the name of the requirement named database _endpoint which contains the 

property we are looking for. The last argument is the name of the property itself (i.e., url_path )  which contains 

the  value we want to retrieve and assign to db_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 template for an application can use generic representations of platform 
components. The details for such platform components, such as the underlying hosting infrastructure at its configuration, 
can then be defined in separate template files that can be used for substituting 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 for realizations of the 
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 real-world resource modeled by a node template. Alternatively, separate topology templates may be 
annotated as being suitable for realizing a node template in the top-level topology template. 

In the latter case, a TOSCA Orchestrator will use additional substitution mapping information provided as part of the 
ǎǳōǎǘƛǘǳǘƛƴƎ ǘƻǇƻƭƻƎȅ ǘŜƳǇƭŀǘŜǎ ǘƻ ŘŜǊƛǾŜ Ƙƻǿ ǘƘŜ ǎǳōǎǘƛǘǳǘŜŘ ǇŀǊǘ ƎŜǘ άǿƛǊŜŘέ ƛƴǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ŘŜǇƭƻȅƳŜƴǘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ 
how capabilities of a node template in the top-level topology template get bound to capabilities of node templates in the 
substituting topology template. 

¢ƘǳǎΣ ƛƴ ŎŀǎŜǎ ǿƘŜǊŜ ƴƻ άƴƻǊƳŀƭέ ƴƻŘŜ ǘȅǇŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜΣ ƻǊ ǘƘŜ ƴƻŘŜ ǘȅǇŜ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ŀ ǿƘƻƭŜ 
subsystem that cannot be implemented as a single node, 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 application web_app connected to a database db. 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 

When a node template is to be substituted by another service template, this has to be indicated to an orchestrator 
by means of a special ñsubstitutableò directive. This directive causes, for example, special processing behavior 
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 
the ñsubstitutableò directive is present, the orchestrator 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. 

Note that in contrast to the use case described in section 0 (where a database was abstractly referred to in the 
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 late of an application connecting to a  database .  

 

  node_templates:  

    web_app: 

      type: tosca . nodes. WebApplication. MyWebApp 

      requirements:  

        -  host :  web_server  

        -  database_endpoint : db 

 

    web_server:  
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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  

      ʢ ÔÈÁÔ ÅØÐÏÒÔÓ Á $ÁÔÁÂÁÓÅ ÔÙÐÅƦÓ ÃÁÐÁÂÉÌÉÔÉÅÓƚ 

      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 template for a database including its complete hosting stack, i.e. the template 

includes a database  node template, a template for the database management system (dbms) hosting the 

database, as well as a computer node server  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 
snippet 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 of the 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 

The substitution_mappings  section in the sample below denotes that this topology template can be used for 

substituting node templates of type tosca.nodes.Database . It further denotes that the database_endpoint  

capability of the substituted node gets fulfilled by the database_endpoint  capability of the database  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 the substitution_mappings  section does not define any mappings 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 the top-level 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 ï a message queuing subsystem, a transaction processing 
subsystem, and a databank subsystem ï 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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Figure 3: Chaining of subsystems in a service template 

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. 

 

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: trans1  

        -  receiver: trans2  

 

    trans1 :  

      type: example.TransactionSubsystem  

      properties:  

        mq_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 mq is bound to transaction 

processing subsystem node templates trans1  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 mq_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. 

 

 

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 SomeApp that 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 substitutable node type. It further requires access to a database, so the applicationôs 
database_endpo int  requirement is mapped to the database_endpoint  requirement of the 

TransactionSubsystem  node type. 

Properties of the TransactionSubsystem  node type are used to customize the instantiation of a subsystem. 

Those properties can be mapped to any 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:  

    mq_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 receiving messages  

    # other inputs omitted for brevit y 

 

  substitution_mappings :  

    node_type: example.TransactionSubsystem  

    capabilities:  

      message_receiver: [ app, message_receiver  ]  

    requirements:  

      database_endpoint: [ app, database  ]  

 

  node_templates:  

    app:  
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      type: example.SomeApp 

      properties:  

        # properties omitted for brevity  

      capabilities:  

        message_receiver :  

          properties:  

            service_ip: { get_input: mq_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 application to be 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 :  

    webserve r_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 unit ς i.e. the compute nodes and the software on-top of each compute node. This is done by 

defining the webserver_group  in the groups  section of the template and by adding both the apache node 

template and the server  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_0 

 

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 reqs.  

            node_filter :  

              capabilities:  

                -  host:  

                    properties:  

                      -  mem_size: { greater_or_equal: 512 MB }  

                      -  disk_size: { greater_or_equal: 2 GB }  

                -  os:  

                    properties:  

                      -  architecture:  x86_64 

                      -  type:  linux  

 

    mysql:  

      type: tosca.nodes. DBMS.MySQL 

      properties:  

        # omitted here for brevity  

      requirements:  

        -  host:  

            node: tosca.nodes.Compute  

            node_filter:  

              capabilities:  

                -  host:  

                    properties:  

                      -  disk_size: { greater_or_equal: 1 GB }  

                -  os:  

                    properties:  

                      -  arch itectur 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 components wordpress _server  and mysql  have similar hosting 

requirements. Therefore, a provider could decide to put both on the same server as long as both their respective 

requirements can be fulfilled. By defining a group of the two components and attaching an anti-collocation 

policy to the group it can be made sure, though, 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 ñanchorò and then referencing it elsewhere in the same document as an ñaliasò.  
Effectively, YAML parsers treat this as a ñmacroò and copy the anchor blockôs code to wherever it is referenced.  
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 Compute nodes (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 

άdsl_defin i tions έ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ¢h{/! {ŜǊǾƛŎŜ ¢ŜƳǇƭŀǘŜ ŀƴŘ ǊŜŦŜǊŜƴŎŜ ǘƘŜ ŀƴŎƘƻǊ ƴŀƳŜ ŀǎ ŀƴ ŀƭƛŀǎ ƛƴ ŀƴȅ 

Compute node templates 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 

http://yaml.org/spec/1.2/spec.html#id2786196
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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: mysql_databa se 

    interfaces:  

      Standard:  

        input s:  

          wp_db_port: { get_p roperty: [ 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 declaration would override those 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 
ñgenerated_url ƨ attribute which will be assigned to the WordPress nodeôs url  attribute. 

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, the Standard  ƭƛŦŜŎȅŎƭŜΩǎ create  operation exposes / exports an environment variable named 

άdata_dir έ ǿƘƛŎƘ ǿƛƭƭ ōŜ ǇŀǎǎŜŘ ŀǎ ŀƴ ƛƴǇǳǘ ǘƻ ǘƘŜ Standard  ƭƛŦŜŎȅŎƭŜΩǎ configure  operation. 

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 ï 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 property.  

 

Use of this feature is shown in the example below where a source node 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 y 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 ort  ] }  
            # 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 TARGET node 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 dependent on knowing its actual ñruntimeò value 

would use the get_attribute  function instead of the get_property  function.   
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3 TOSCA Simple Profile definitions in YAML 
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 TOSCA Namespace Alias are reserved values which SHALL be 

used when identifying the TOSCA Simple Profile version 1.0 specification. 

bŀƳŜǎǇŀŎŜ !ƭƛŀǎ  bŀƳŜǎǇŀŎŜ ¦wL {ǇŜŎƛŦƛŎŀǘƛƻƴ 5ŜǎŎǊƛǇǘƛƻƴ 

tosca_simple_yaml_1_0 http://docs.oasis-
open.org/tosca/ns/simple/yaml/1.0 

The TOSCA Simple Profile v1.0 (YAML) target 
namespace and namespace alias. 

3.1.1 TOSCA Namespace prefix 

The following TOSCA Namespace prefix is a reserved value and SHALL be used to reference the default TOSCA 

Namespace URI as declared in TOSCA Service Templates. 

bŀƳŜǎǇŀŎŜ tǊŜŦƛȄ {ǇŜŎƛŦƛŎŀǘƛƻƴ 5ŜǎŎǊƛǇǘƛƻƴ 

tosca The reserved TOSCA Simple Profile Specification prefix that can be associated with the default 
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 
keyword ñtosca_definitions_version ò with an associated TOSCA Namespace Alias value.  This single line 

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 types found in the 

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 Simple Profile 

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.  

http://docs.oasis-open.org/tosca/ns/simple/yaml/1.0
http://docs.oasis-open.org/tosca/ns/simple/yaml/1.0
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3.1.3.1 Additional Requirements 

¶ Since TOSCA Service Templates can import (or substitute in) other Service Templates, TOSCA 

hǊŎƘŜǎǘǊŀǘƻǊǎ ŀƴŘ ǘƻƻƭƛƴƎ ǿƛƭƭ ŜƴŎƻǳƴǘŜǊ ǘƘŜ άtosca_definitions_version έ ǎǘŀǘŜƳŜƴǘ ŦƻǊ ŜŀŎƘ 

imported template.  In these cases, the following additional requirements apply: 

o Imported type definitions with the same Namespace URI, local name and version SHALL be 

equivalent. 

o LŦ ŘƛŦŦŜǊŜƴǘ ǾŀƭǳŜǎ ƻŦ ǘƘŜ άtosca_definitions_version έ ŀǊŜ ŜƴŎƻǳƴǘŜǊŜŘΣ ǘƘŜƛǊ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 

type definitions MUST be uniquely identifiable using their corresponding Namespace URI using a 

different Namespace prefix. 

¶ 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: 

o Repositories (repositories) 

o Data Types (data_types) 

o Node Types (node_types) 

o Relationship Types (relationship_types) 

o Capability Types (capability_types) 

o Artifact Types (artifact_types) 

o Interface Types (interface_types) 

¶ 5ǳǇƭƛŎŀǘŜ ¢ŜƳǇƭŀǘŜ ƴŀƳŜǎ ǿƛǘƘƛƴ ŀ {ŜǊǾƛŎŜ ¢ŜƳǇƭŀǘŜΩǎ ¢ƻǇƻƭƻƎȅ ¢ŜƳǇƭŀǘŜ {I![[ ōŜ ŎƻƴǎƛŘŜǊed an 

error.  These include, but are not limited to duplicate names found for the following template types: 

o Node Templates (node_templates) 

o Relationship Templates (relationship_templates) 

o Inputs (inputs) 

o Outputs (outputs) 

o Groups (groups) 

¶ Duplicate names for the 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: 

o Properties (properties) 

o Attributes (attributes) 

o Artifacts (artifacts) 

o Requirements (requirements) 

o Capabilities (capabilities) 

o Interfaces (interfaces) 

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 built-in types from the YAML 1.2 specification (i.e., those identified 

ōȅ ǘƘŜ άtag:yaml.org,2002έ ǾŜǊǎƛƻƴ ǘŀƎύ ώYAML-1.2].  

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: 

http://www.yaml.org/spec/1.2/spec.html
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±ŀƭƛŘ ŀƭƛŀǎŜǎ ¢ȅǇŜ ¦wL 

string tag:yaml.org,2002:str (default) 

integer tag:yaml.org,2002:int 

float tag:yaml.org,2002:float 

boolean tag:yaml.org,2002:ōƻƻƭ όƛΦŜΦΣ ŀ ǾŀƭǳŜ ŜƛǘƘŜǊ ΨǘǊǳŜΩ ƻǊ ΨŦŀƭǎŜΩύ 

timestamp tag:yaml.org,2002:timestamp  [YAML-TS-1.1] 

null  tag:yaml.org,2002:null  

3.2.1.1 Notes 

¶ ¢ƘŜ άǎǘǊƛƴƎέ ǘȅǇŜ ƛǎ ǘƘŜ ŘŜŦŀǳƭǘ ǘȅǇŜ ǿƘŜƴ ƴƻǘ ǎǇŜŎƛŦƛŜŘ ƻƴ ŀ ǇŀǊŀƳŜǘŜǊ ƻǊ ǇǊƻǇŜǊǘȅ ŘŜŎƭŀǊŀǘƛƻƴΦ 

¶ While YAML supports further type aliases, ǎǳŎƘ ŀǎ άǎǘǊέ ŦƻǊ άǎǘǊƛƴƎέ, the TOSCA Simple Profile 

specification promotes the fully expressed alias name for clarity. 

3.2.2 TOSCA version 

¢h{/! ǎǳǇǇƻǊǘǎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άǊŜǳǎŜέ ƻŦ ǘȅǇŜ ŘŜŦƛƴƛǘƛƻƴǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘŜƳǇƭŀǘŜ ŘŜŦƛƴƛǘƛƻƴǎ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ 

version and change over time.  It is important to provide a reliable, 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 this 

specification. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ version 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:version 

3.2.2.1 Grammar 

TOSCA version strings have the following grammar: 

<major_version>.<minor_version>[.<fix_version>[.<qualifier>[ - <build_version] ] ]   

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

¶ major_version : is a required integer value greater than or equal to 0 (zero) 

¶ minor_version : is a required integer value greater than or equal to 0 (zero). 

¶ fix_version : is an optional integer value greater than or equal to 0 (zero). 

¶ qualifier : is an optional string that indicates a named, pre-release version of the associated code that 

has been derived from the version of the code identified by the combination major _version , 

minor_version  and fix_ver sion  numbers. 

¶ 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 same qualifer_string . 

3.2.2.2 Version Comparison 

¶ When comparing TOSCA versions, all component versions (i.e., major, minor and fix) are compared in 

sequence from left to right. 

¶ TOSCA versions that include the optional qualifier are considered older than those without a qualifier. 
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¶ TOSCA versions with the same major, minor, and fix versions and have the same qualifier string, but 

with different build versions can be compared based upon the build version. 

¶ Qualifier strings are considered domain-specific. Therefore,  this specification makes no 

recommendation on how to compare TOSCA versions with the 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 

¶ [Maven-Version] The TOSCA version type is compatible with the Apache Maven versioning policy. 

3.2.2.5 Additional Requirements 

¶ ! ǾŜǊǎƛƻƴ ǾŀƭǳŜ ƻŦ ȊŜǊƻ όƛΦŜΦΣ ΨлΩΣ ΨлΦлΩΣ ƻǊ ΨлΦлΦлΩύ {I![[ ƛƴŘƛŎŀǘŜ ǘƘŜǊŜ ƴƻ ǾŜǊǎƛƻƴ ǇǊƻǾƛŘŜŘΦ 

¶ 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 lower and upper boundary. For example, this allows 

for specifying a range of ports to be opened in a firewall. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ range 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:range 

3.2.3.1 Grammar 

TOSCA range values have the following grammar: 

[<lower_bound>, <upper_bound>]   

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

¶ lower_bound : is a required integer value that denotes the lower boundary of the range. 

¶ upper_bound : is a required integer value that denotes the upper boundary of the range. This value 

MUST be greater than lower_bound . 
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3.2.3.2 Keywords 

The following Keywords may be used in the TOSCA range type: 

Keyword Applicable 
Types 

Description 

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 0 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 property or parameter must be of the same type. The type (for simple entries) 

or schema (for complex entries) is defined by the entry_schema  attribute of the respective property definition, 

attribute definitions, or input or output parameter definitions. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ list 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:list 

3.2.4.1 Grammar 

TOSCA lists are essentially normal YAML lists with the following 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 above grammars, the pseudo values that appear in angle brackets have the following meaning: 

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

¶ A single-line option which is useful for only short lists with simple entries.  

¶ A multi-line 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 by the entry_schema  attribute of the respective property 

definition, attribute definition, or input or output parameter definition. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ map 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:map 

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

¶ entry_key_* : is the required key for an entry in the map 

¶ 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_entity>:  

  ...  

  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:  

¶ A single-line option which is useful for only short maps with simple entries.  

¶ A multi-line option where each 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: { user1: 1001, user2 : 1002 }  

3.2.5.3.2 Multi-line notation 

# notation for longer maps  

user_name_to_id_map:  

  user1: 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 scalar-unit typed values have the following grammar: 

<scalar> <unit>   

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

¶ scalar : is a required scalar value. 

¶ unit : is a required unit value. The unit value MUST be type-compatible with the scalar. 
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3.2.6.2 Additional requirements 

¶ Whitespace: any number of spaces (including zero or none) SHALL be allowed between the scalar  

value and the unit  value. 

¶ It 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. 

¶ 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 ôs range would be evaluated using both the numeric and unit values (combined 

together), in this case ó4 GBô and ô20 GBô. 

3.2.6.3 Concrete Types 

{ƘƻǊǘƘŀƴŘ bŀƳŜǎ scalar-unit.size, scalar-unit.size 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜǎ tosca:scalar-unit.size, tosca:scalar-unit.time 

 

The scalar-unit type grammar is abstract and has two recognized concrete types in TOSCA: 

¶ scalar-unit.size ς used to define properties that have scalar values measured in size units. 

¶ scalar-unit.time ς used to define properties that have scalar values measured in size units. 

¶ scalar-unit.frequency ς 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) 

TB 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 

¶ The unit values recognized by TOSCA Simple Profile for size-type units are based upon a subset of those defined by 
GNU at http://www.gnu.org/software/parted/manual/html_node/unit.html, which is a non-normative reference 
to this specification. 

¶ TOSCA treats these unit values as case-ƛƴǎŜƴǎƛǘƛǾŜ όŜΦƎΦΣ ŀ ǾŀƭǳŜ ƻŦ Ψƪ.ΩΣ ΨY.Ω ƻǊ ΨƪōΩ ǿƻǳƭŘ ōŜ Ŝǉuivalent), but it is 
considered best practice to use the case of these units as prescribed by GNU. 

¶ Some Cloud providers may not support byte-level granularity for storage size allocations. In those cases, these 
values could be treated as desired sizes and actual allocations would be based upon individual provider 
capabilities.  

3.2.6.5 scalar-unit.time 

3.2.6.5.1 Recognized Units 

Unit 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 

¶ The unit values recognized by TOSCA Simple Profile for time-type units are based upon a subset of those defined 
by International System of Units whose recognized abbreviations are defined within the following reference:   

o http://www.ewh.ieee.org/soc/ias/pub-dept/abbreviation.pdf 
o This document is a non-normative reference to this specification and intended for publications or 

grammars enabled for Latin characters which are not accessible in typical programming languages  

http://www.gnu.org/software/parted/manual/html_node/unit.html
http://www.ewh.ieee.org/soc/ias/pub-dept/abbreviation.pdf
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3.2.6.6 scalar-unit.frequency 

3.2.6.6.1 Recognized Units 

Unit Usage Description 

Hz frequency Hertz, or Hz. equals one cycle per second. 

kHz frequency Kilohertz, 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 

¶ The value for Hertz (Hz) is the International Standard Unit (ISU) as described by the Bureau International 

ŘŜǎ tƻƛŘǎ Ŝǘ aŜǎǳǊŜǎ ό.Ltaύ ƛƴ ǘƘŜ άSI Brochure: The International System of Units (SI) [8th edition, 

2006; updated in 2014]έΣ http://www.bipm.org/en/publications/si-brochure/ 

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 

ƻǊŎƘŜǎǘǊŀǘƻǊ ǘƻ ŘŜǎŎǊƛōŜ ŀ ƴƻŘŜ ƛƴǎǘŀƴŎŜΩǎ ǎǘŀǘŜΥ 

Node State 

Value Transitional Description 

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. 

http://www.bipm.org/en/publications/si-brochure/
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Node State 

Value Transitional Description 

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 States described 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 orchestrator to desŎǊƛōŜ ŀ ƴƻŘŜ ƛƴǎǘŀƴŎŜΩǎ ǎǘŀǘŜΥ 

Node State 

Value Transitional Description 

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

3.3.2.1 Notes 

¶ Additional states may be defined in future versions of the TOSCA Simple Profile in YAML 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. 

Alias value Description 

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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Alias value Description 

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 the TOSCA 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 entire contents of the line that immediately 

follows the description  key:  

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

¢ƘŜ ¸!a[ άŦƻƭŘŜŘέ ǎǘȅƭŜ Ƴŀȅ ŀƭǎƻ ōŜ ǳǎŜŘ ŦƻǊ Ƴǳƭǘƛ-ƭƛƴŜ ŘŜǎŎǊƛǇǘƛƻƴǎ ǿƘƛŎƘ άŦƻƭŘǎέ ƭƛƴŜ ōǊŜŀƪǎ ŀǎ ǎǇŀŎŜ 

characters. 
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description : >  

  This is an example of a multi - line description using YAML. It permits for line         

  breaks for easier readability...  

 

  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 

¶ Use of ñfoldedò style is discouraged for the YAML string type apart from when used with the description  

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 parameterôs allowed values when it is defined in a TOSCA Service Template or one of 
its entities. 

3.5.2.1 Operator keynames 

The following is the list of recognized operators (keynames) when defining constraint clauses: 

hǇŜǊŀǘƻǊ ¢ȅǇŜ ±ŀƭǳŜ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

equal scalar any /ƻƴǎǘǊŀƛƴǎ ŀ ǇǊƻǇŜǊǘȅ ƻǊ ǇŀǊŀƳŜǘŜǊ ǘƻ ŀ ǾŀƭǳŜ Ŝǉǳŀƭ ǘƻ όΨҐΩύ ǘƘŜ ǾŀƭǳŜ ŘŜŎƭŀǊŜŘΦ 

greater_than scalar comparable /ƻƴǎǘǊŀƛƴǎ ŀ ǇǊƻǇŜǊǘȅ ƻǊ ǇŀǊŀƳŜǘŜǊ ǘƻ ŀ ǾŀƭǳŜ ƎǊŜŀǘŜǊ ǘƘŀƴ όΨҔΩύ ǘƘŜ ǾŀƭǳŜ 
declared. 

greater_or_equal scalar comparable /ƻƴǎǘǊŀƛƴǎ ŀ ǇǊƻǇŜǊǘȅ ƻǊ ǇŀǊŀƳŜǘŜǊ ǘƻ ŀ ǾŀƭǳŜ ƎǊŜŀǘŜǊ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ όΨҔҐΩύ 
the value declared. 

less_than scalar comparable /ƻƴǎǘǊŀƛƴǎ ŀ ǇǊƻǇŜǊǘȅ ƻǊ ǇŀǊŀƳŜǘŜǊ ǘƻ ŀ ǾŀƭǳŜ ƭŜǎǎ ǘƘŀƴ όΨғΩύ ǘƘŜ ǾŀƭǳŜ ŘŜŎƭŀǊŜŘΦ 

less_or_equal scalar comparable /ƻƴǎǘǊŀƛƴǎ ŀ ǇǊƻǇŜǊǘȅ ƻǊ ǇŀǊŀƳŜǘŜǊ ǘƻ ŀ ǾŀƭǳŜ ƭŜǎǎ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ όΨғҐΩύ ǘƘŜ 
value declared. 

in_range dual scalar comparable, 
range 

Constrains a property or parameter to a value in range of (inclusive) the two 
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 value that is in the list of declared 
values. 

length scalar string, list, map Constrains the property or parameter to a value of a given length. 

min_length scalar 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 value that is allowed by the provided 
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 entry ƻŦ άcomparableέ includes integer, float, timestamp, string, version, 

and scalar-unit types while ŀƴ ŜƴǘǊȅ ƻŦ άanyέ refers to any type allowed in the TOSCA simple profile in YAML. 

3.5.2.2 Additional Requirements 

¶ If no operator is present for a simple scalar-value on a constraint clause, it SHALL be interpreted as 

ōŜƛƴƎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ƘŀǾƛƴƎ ǘƘŜ άequalέ ƻǇŜǊŀǘƻǊ ǇǊƻǾƛŘŜŘΤ ƘƻǿŜǾŜǊΣ ǘƘŜ άequalέ ƻǇŜǊŀǘƻǊ Ƴŀȅ ōŜ ǳǎŜŘ 

for clarity when expressing a constraint clause. 

¶ ¢ƘŜ άlength έ ƻǇŜǊŀǘƻǊ SHALL ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ƳŜŀƴ άǎƛȊŜέ ŦƻǊ ǎŜǘ ǘȅǇŜǎ όƛΦŜΦΣ ƭƛǎǘΣ ƳŀǇΣ etc.). 

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

associated operations. 

¶ 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: 

¶ operator : represents a required operator from the specified list shown above (see section 3.5.2.1 

ñOperator keynamesò). 

¶ 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. 

3.5.2.4 Examples 

Constraint clauses used on parameter or property definitions: 

# 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 single-line 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 multi-line grammar may be used when multiple constraints are needed on a property: 

<property_name>:  

  -  <property_cons traint_clause_1 > 

  -  ...  

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

¶ property_name: represents the name of property that would be used to select a property definition 
with the same name (property_name ) on a TOSCA entity (e.g., a Node Type, Node Template, Capability 
Type, etc.).   

¶ property_constraint_clause_*:  represents constraint clause(s) that would be used to filter entities 
ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ƴŀƳŜŘ ǇǊƻǇŜǊǘȅΩǎ ǾŀƭǳŜόǎύΦ 

3.5.3.2 Additional Requirements 

¶ 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 applied against. 

3.5.4 Node Filter definition 

A node filter definition defines criteria for selection of a TOSCA Node Template based upon the templateôs 
property values, capabilities and capability properties. 

3.5.4.1 Keynames 

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

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

properties no list of  

property filter 

definition 

An optional sequenced list of property filters that would be used to select 

(filter) matching TOSCA entities (e.g., Node Template, Node Type, Capability 

¢ȅǇŜǎΣ ŜǘŎΦύ ōŀǎŜŘ ǳǇƻƴ ǘƘŜƛǊ ǇǊƻǇŜǊǘȅ ŘŜŦƛƴƛǘƛƻƴǎΩ ǾŀƭǳŜǎΦ 

capabilities no list of capability 

names or 

capability type 

names 

An optional sequenced list of capability names or types that would be used to 

select (filter) matching TOSCA entities based upon their existence. 

3.5.4.2 Additional filtering on named Capability properties 

Capabilities used as filters often have their own sets of properties which also can be used to construct a filter. 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<capability   

name_or_type>    

  name>: 

   properties 

no list of  

property filter 

definitions 

An optional sequenced list of property filters that would be used to select 

(filter) matching TOSCA entities (e.g., Node Template, Node Type, Capability 

¢ȅǇŜǎΣ ŜǘŎΦύ ōŀǎŜŘ ǳǇƻƴ ǘƘŜƛǊ ŎŀǇŀōƛƭƛǘƛŜǎΩ ǇǊƻǇŜǊǘȅ ŘŜŦƛƴƛǘƛƻƴǎΩ ǾŀƭǳŜǎΦ 

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_name_or_ type_n>:  

        properties:  

          -  <cap_1_property_filter_def_1 > 

          -  ...  

          -  <cap_m_property_filter_def_n > 

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

¶ property_filter_def_*: represents a property filter definition that would be used to select (filter) 
matching TOSCA entities (e.g., Node Template, Node Type, Capability Types, etc.) based upon their 
ǇǊƻǇŜǊǘȅ ŘŜŦƛƴƛǘƛƻƴǎΩ ǾŀƭǳŜǎΦ   

¶ capability_name_or_type_*: represents the type or name of a capability that would be used to 
select (filter) matching TOSCA entities based upon their existence. 

¶ cap_*_property_def_*:  represents a property filter definition that would be used to select (filter) 
matching TOSCA entities (e.g., Node Template, Node Type, Capability Types, etc.) based upon their 
ŎŀǇŀōƛƭƛǘƛŜǎΩ ǇǊƻǇŜǊǘȅ ŘŜŦƛƴƛǘƛƻƴǎΩ ǾŀƭǳŜǎΦ 

3.5.4.4 Additional requirements 

¶ TOSCA orchestrators SHALL search for 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_cpus value between 1 and 4) and memory size (i.e., mem_size of 2 or greater) from its declared 

ñhostò capability.   

  

my_node_template:  

  # other details omitted for brevity  

  requirements:  

    -  host:  

        node_filter :  

          capabilities:  

            ʢ -Ù ƧÈÏÓÔƨ #ÏÍÐÕÔÅ ÎÏÄÅ ÎÅÅÄÓ ÔÈÅÓe properties:       

            -  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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

description no description None The optional description for the repository. 

url yes string None The required URL or network address used to access the repository. 

credential no Credential None The optional Credential used to authorize access to the repository. 

3.5.5.2 Grammar 

Repository definitions have one the following grammars: 

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 l : represents the optional credentials (e.g., user ID and password) used to 

authorize access to the repository. 

3.5.5.3 Example 

The following represents a repository definition: 

repositories:  

  my_code_repo:  

    ÄÅÓÃÒÉÐÔÉÏÎƙ -Ù ÐÒÏÊÅÃÔƦÓ ÃÏÄÅ ÒÅÐÏÓÉÔÏÒÙ ÉÎ 'ÉÔ(ÕÂ 

    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 TOSCA artifact definition when using the extended 

notation: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

type yes string The required artifact type for the artifact definition. 

file yes string The required URI string (relative or absolute) which can be used to locate the 
ŀǊǘƛŦŀŎǘΩǎ ŦƛƭŜΦ 

repository no string The optional name of the repository definition which contains the location of 
the external repository that contains the artifact.  The artifact is expected to be 

referenceable by its file  URI within the repository. 

description no description The optional description for the artifact definition. 

deploy_path no string ¢ƘŜ ŦƛƭŜ ǇŀǘƘ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŦƛƭŜ ǿƻǳƭŘ ōŜ ŘŜǇƭƻȅŜŘ ƛƴǘƻ ǿƛǘƘƛƴ ǘƘŜ ǘŀǊƎŜǘ ƴƻŘŜΩǎ 
container.  

3.5.6.2 Grammar 

Artifact definitions have one of the following grammars: 

3.5.6.2.1 Short notation 

The following single-line grammar may be used when ǘƘŜ ŀǊǘƛŦŀŎǘΩǎ ǘȅǇŜ and mime type can be inferred from the 

file URI: 

<artifact_name >: < artifact_ file_URI > 

3.5.6.2.2 Extended notation: 

The following multi-ƭƛƴŜ ƎǊŀƳƳŀǊ Ƴŀȅ ōŜ ǳǎŜŘ ǿƘŜƴ ǘƘŜ ŀǊǘƛŦŀŎǘΩǎ ŘŜŦƛƴƛǘƛƻƴΩǎ ǘȅǇŜ ŀƴŘ ƳƛƳŜ ǘȅǇŜ ƴŜŜŘ ǘƻ ōŜ 

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

¶ artifact_name : represents the required symbolic name of the artifact as a string. 

¶ artifact_description : represents the optional description for the artifact. 

¶ artifact_type_name : represents the required artifact type the artifact definition is based upon. 

¶ artifact_file_URI : represents the required URI string (relative or absolute) which can 

ÂÅ ÕÓÅÄ ÔÏ ÌÏÃÁÔÅ ÔÈÅ ÁÒÔÉÆÁÃÔƦÓ ÆÉÌÅƚ 

¶ artifact_repository_name : represents the optional name of the repository definition to use to 

retrieve the associated artifact (file) from. 

¶ file_deployement_path : represents the optional path the artifact_file_URI  would be copied into 

ǿƛǘƘƛƴ ǘƘŜ ǘŀǊƎŜǘ ƴƻŘŜΩǎ ŎƻƴǘŀƛƴŜǊΦ 
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3.5.6.3 Example 

The following represents an artifact definition: 

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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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

repository no string None The optional symbolic name of the repository definition where the 
imported file can be found as a string. 

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

namespace_prefix no string None The optional namespace prefix (alias) that will be used to indicate 

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

3.5.7.2 Grammar 

Import definitions have one the following grammars: 

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_uri>  

  namespace_prefix: < definition_ namespace_prefix>  

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

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

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

¶ repository_name : represents the optional symbolic name of the repository definition where the 

imported file can be found as a string. 

¶ namespace_uri : represents the optional namespace URI to that will be applied to type definitions found 

within the imported file as a string. 

¶ namespace_prefix : represents the optional namespace prefix (alias) that will be used to indicate the 

namespace_uri  when forming a qualified name (i.e., qname) when referencing type definitions from the 

imported file as a string. 
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3.5.7.3 Example 

The following represents how import definitions would be used for the imports keyname within a TOSCA Service 

Template: 

imports:  

  -  some_definition_file: path1/path2/some_defs.yaml  

  -  another_definition_file:  

      file: path1/path2/file2.yaml  

      repository: my_service_catalog  

      namespace_uri: http://mycompany.com/tosca/1.0/plat form  

      namespace_prefix: mycompany 

3.5.8 Property definition 

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 
template authors to provide input values to TOSCA entities which indicate their ñdesired stateò when they are 
instantiated.  The value of a property can be retrieved using the get_property  function within TOSCA Service 

Templates. 

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 

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

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 optional key that may provide a value to be used as a 
default if not provided by another means.  

status no 
 

string default: supported The optional status of the property relative to the 
specification or implementation. See table below for valid 
values.  

constraints no list of 
constraint clauses 

None The optional list of sequenced constraint clauses for the 
property. 

entry_schema no string None The optional key that is used to declare the name of the 
Datatype definition for entries of set types such as the 
TOSCA list or map. 
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3.5.8.3 Status values 

The following property status values are supported: 

±ŀƭǳŜ 5ŜǎŎǊƛǇǘƛƻƴ 

supported  Indicates the property is supported.  This is the default 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: 

¶ 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 

¶ Implementations of the TOSCA Simple Profile SHALL automatically reflect (i.e., make available) any 

property defined on an entity as an attribute of the entity with the same name as the property. 



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 70 of 267 

¶ A property SHALL be considered required by default (i.e., as if the required  keyname on the definition 

is set to true ύ ǳƴƭŜǎǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴΩǎ required  keyname is explicitly set to false . 

¶ ¢ƘŜ ǾŀƭǳŜ ǇǊƻǾƛŘŜŘ ƻƴ ŀ ǇǊƻǇŜǊǘȅ ŘŜŦƛƴƛǘƛƻƴΩǎ default  keyname SHALL be type compatible with the type 

declared on the deŦƛƴƛǘƛƻƴΩǎ type  keyname. 

¶ Constraints of a property definition SHALL be type-compatible with the type defined for that definition. 

3.5.8.6 Notes 

¶ This element directly maps to the PropertiesDefinition  element defined as part of the schema for 

most type and entities defined in the TOSCA v1.0 specification. 

¶ In the TOSCA v1.0 specification constraints are expressed in the XML Schema definitions of Node Type 

properties referenced in the PropertiesDefinitio n element of NodeType definitions. 

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 for a 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 single-line 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: 

¶ property_name: represents the name of a property that would be used to select a property definition 
with the same name within on a TOSCA entity (e.g., Node Template, Relationship Template, etc.,) 
which is declared in its declared type (e.g., a Node Type, Node Template, Capability Type, etc.).   



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 71 of 267 

¶ property_value , property_value_expression :  represent the type-compatible value to 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, Relationship or Capability Type).  Specifically, it is used to expose the ñactual stateò of 
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., nodes, 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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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

description no description None The optional description for the attribute. 

default no <any> None An optional key that may provide a value to be used as a default if not 
provided by another means.  
 
This value SHALL be type compatible with the type declared by the 

ǇǊƻǇŜǊǘȅ ŘŜŦƛƴƛǘƛƻƴΩǎ type  keyname. 

status no string default: 
supported 

The optional status of the attribute relative to the specification or 
implementation.  See supported status values defined under the 
Property definition section. 

entry_schema no string None The optional key that is used to declare the name of the Datatype 
definition for entries of set types such as the TOSCA list or map. 

3.5.10.3 Grammar 

Attribute definitions have the following grammar: 

attributes:  

  <attribute_name >:  

    type: < attribute_type >  

    description: < attribute_description > 

    default: <default_value>  

    status: < status_value > 

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

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

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

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

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

another means.  
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¶ status_value : contains a value indicating the attributeôs status relative to the specification version (e.g., 

supported, deprecated, etc.). Supported status values for this keyname are defined under Property 
definition. 

3.5.10.4 Additional Requirements 

¶ In addition to any explicitly defined attributes on a TOSCA entity (e.g., Node Type, RelationshipType, 

etc.), implementations of the TOSCA Simple Profile MUST automatically reflect (i.e., make available) any 

property defined on an entity as an attribute of the entity with the same name as the property. 

¶ Values for the default keyname MUST be derived or calculated from other attribute or operation output 

values (that reflect the actual state of the instance of the corresponding resource) and not hard-coded 

or derived from a property settings or inputs (i.e., desired state). 

3.5.10.5 Notes 

¶ Attribute definitions are very similar to Property definitions; however, properties of entities reflect an 

input that ŎŀǊǊƛŜǎ ǘƘŜ ǘŜƳǇƭŀǘŜ ŀǳǘƘƻǊΩǎ ǊŜǉǳŜǎǘŜŘ ƻǊ ŘŜǎƛǊŜŘ ǾŀƭǳŜ όƛΦŜΦΣ ŘŜǎƛǊŜŘ ǎǘŀǘŜύ ǿƘƛŎƘ ǘƘŜ 

orchestrator (attempts to) use when instantiating the entity whereas attributes reflect the actual value 

(i.e., actual state) that provides the actual instantiated value.   

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 represents a required 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 single-line grammar may be used when a simple value assignment is needed: 

<attribute_name>: <attribute_value> | { <attribute_value_expression> }  



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 73 of 267 

3.5.11.2.2 Extended notation: 

The following multi-line 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: 

¶ attribute_name: represents the name of an attribute that would be used to select an attribute 
definition with the same name within on a TOSCA entity (e.g., Node Template, Relationship Template, 
etc.) which is declared (or reflected from a Property definition) in its declared type (e.g., a Node Type, 
Node Template, Capability Type, etc.).   

¶ attribute_value , attribute_value_expresssion:  represent the type-compatible value to assign 
to the named attribute.  Attribute values may be provided as the result from the evaluation of an 
expression or a function. 

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

3.5.11.3 Additional requirements 

¶ Attribute values MAY be provided by the underlying implementation at runtime when requested by the 

get_attribute function or it MAY be provided through the evaluation of expressions and/or functions 

that derive the values from other TOSCA attributes (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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 type-compatible value to assign to the named 
parameter.  Parameter values may be provided as the 
result from the evaluation of an expression or a function. 
 

3.5.12.2 Grammar 

Named parameter definitions have the following grammar: 

<parameter_name>: 

  type: < paramet er _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 have the following meaning: 

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

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

¶ 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. 

¶ parameter_value , parameter_value_expresssion:  represent the type-compatible value to assign 
to the named parameter.  Parameter values may be provided as the result from the evaluation of an 
expression or a function. 

¶ 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. 

¶ 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 parameter relative to the 

specification or implementation.   

¶ 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. 

3.5.12.3 Additional Requirements 

¶ A parameter SHALL be considered required by default (i.e., as if the require d keyname on the definition 

is set to true ύ ǳƴƭŜǎǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴΩǎ required  keyname is explicitly set to false . 

¶ ¢ƘŜ ǾŀƭǳŜ ǇǊƻǾƛŘŜŘ ƻƴ ŀ ǇŀǊŀƳŜǘŜǊ ŘŜŦƛƴƛǘƛƻƴΩǎ default  keyname SHALL be type compatible with the 

ǘȅǇŜ ŘŜŎƭŀǊŜŘ ƻƴ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴΩǎ type  keyname. 

¶ 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 recognized keynames for a TOSCA operation definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

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 a 
TOSCA CSAR file).   

inputs no list of  
property definitions 

The optional list of input properties definitions (i.e., parameter definitions) 
for operation definitions that are within TOSCA Node or Relationship Type 
definitions. This includes when operation definitions are included as part of a 
Requirement definition in a Node Type. 

no list of  
property assignments 

The optional list of input property assignments (i.e., parameters 
assignments) for operation definitions that are within TOSCA Node or 
Relationship Template definitions. This includes when operation definitions 
are included as part of a Requirement assignment in a Node Template. 

The following is the list of recognized keynames to be used with the implementation  keyname within a TOSCA 

operation definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

primary no string The optional implementation artifact name (i.e., the primary script file name 
within a TOSCA CSAR file).   

dependencies no list of  
string 

The optional ordered list of one or more dependent or secondary 
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 

Operation definitions have the following grammars: 

3.5.13.2.1 Short notation 

The following single-line grammar may be used when only ŀƴ ƻǇŜǊŀǘƛƻƴΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ artifact is needed: 
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<operation_name >:  <implementation_artifact_name > 

3.5.13.2.2 Extended notation for use in Type definitions 

The following multi-line grammar may be used in Node or Relationship Type definitions when additional 

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 following multi-line grammar may be used in Node or Relationship Template definitions when there 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 above grammars, the pseudo values that appear in angle brackets have the following meaning: 

¶ operation_name : represents the required symbolic name of the operation as a string. 

¶ operation_description : represents the optional description string for the corresponding 

operation_name . 

¶ implementation_art ifact_name : represents the optional name (string) of an implementation artifact 

ŘŜŦƛƴƛǘƛƻƴ όŘŜŦƛƴŜŘ ŜƭǎŜǿƘŜǊŜύΣ ƻǊ ǘƘŜ ŘƛǊŜŎǘ ƴŀƳŜ ƻŦ ŀƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀǊǘƛŦŀŎǘΩǎ ǊŜƭŀǘƛǾŜ ŦƛƭŜƴŀƳŜ όŜΦƎΦΣ 

a service template-relative, path-inclusive filename or absolute file location using a URL). 

¶ property_definitions : represents the optional list of property definitions which the TOSCA 

orchestrator would make available (i.e., or pass) to the corresponding implementation artifact during its 

execution. 

¶ property_ assignments : represents the optional list of property assignments for passing parameters to 

Node or Relationship Template operations providing values for properties defined in their respective 

type definitions. 

¶ list_of_dependent_artifact_names : represents the optional ordered list of one or more dependent 

or secondary implementation artifact names (as strings) which are referenced by the primary 

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 

¶ The default sub-classing behavior for implementations of operations SHALL be override.  That is, 

implementation artifacts assigned in subclasses override any defined in its parent class. 

¶ Template authors MAY provide property assignments on operation inputs on templates that do not 

necessarily have a property definition defined in its corresponding type. 

¶ Implementation artifact file names (e.g., script filenames) may include file directory path names that are 

relative to the TOSCA service template file itself 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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

inputs no list of  
property definitions 

The optional list of input property definitions available to all defined 
operations for interface definitions that are within TOSCA Node or 
Relationship Type definitions. This includes when interface definitions are 
included as part of a Requirement definition in a Node Type. 

no list of  
property assignments 

The optional list of input property assignments (i.e., parameters 
assignments) for interface definitions that are within TOSCA Node or 
Relationship Template definitions. This includes when interface definitions 
are referenced as part of a Requirement assignment in a Node Template. 

3.5.14.2 Grammar 

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

The following multi-line grammar may be used in 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 following multi-line grammar may be used in Node or Relationship Type definitions: 

<interface_definition_name >:  

  inputs:  

    <property_assignments > 

  <operation_definition s> 

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

¶ interface_definition_name: represents the required symbolic name of the interface as a string. 

¶ interface_type_name : represents the re quired name of the Interface Type for the 

interface definition.  

¶ 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 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. 

¶ property_ assignments : represents the optional list of property assignments for passing parameters to 

Node or Relationship Template operations providing values for properties defined in their respective 

type definitions. 

¶ operation_ definitions : represents the required name of one or more operation 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 TOSCA capability definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 definition. 
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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

properties no list of  
property 
definitions 

N/A An optional list of property definitions for the Capability 
definition. 

attributes no list of 
attribute 
definitions 

N/A An optional list of attribute definitions for the Capability 
definition. 

valid_source_types no string[] N/A An optional list of one or more valid names of Node Types that 
are supported as valid sources of any relationship established to 
the declared Capability Type. 

occurrences no range of 
integer 

implied default 
of 
[1,UNBOUNDED] 

The optional minimum and maximum occurrences for the 
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 keyword UNBOUNDED is also supported to represent 
any positive integer. 

3.6.1.2 Grammar 

Capability definitions have one of the following grammars: 

3.6.1.2.1 Short notation 

The following grammar may be used when only a list of capability definition names needs to be declared: 

<capability_def inition _name>: < capability_type > 

3.6.1.2.2 Extended notation 

The following multi-line grammar may be used when additional information on the capability definition is 

needed: 

<capability_def i nition _name>:  

  type: < capability_type > 

  description: < capability_description > 

  properties:  

    <property_definitions > 

  attributes:  

    <attribute_definitions > 

  valid_source_types: [ < node type_name s> ]  

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

¶ capability_definition_name : represents the symbolic name of the capability as a string. 

¶ capability _type : represents the required name of a capability type the capability definition is based 

upon. 

¶ capability_description : represents the optional description of the capability definition. 

¶ property_definit i ons: represents the optional list of property definitions for the capability 

definition. 

¶ attribute_definitions : represents the optional list of attribute definitions for the capability 

definition. 
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¶ node_type_names: represents the optional list of one or more names of Node Types that the Capability 
definition supports as valid sources for a successful relationship to be established to itself. 

3.6.1.3 Examples 

The following examples show capability definitions in both 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 

¶ Any Node Type (names) provides as values for the valid_ source _types  keyname SHALL be type-

compatible (i.e., derived from the same parent Node Type) with any Node Types defined using the same 

keyname in the parent Capability Type.   

¶ 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 

¶ The Capability Type, in this example MyCapabilityTypeName , would be defined elsewhere and 

have an integer property named limit.  

¶ 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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

capability yes string N/A The required reserved keyname used that can be used to provide the 
name of a valid Capability Type  that can fulfill the requirement. 
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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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

relationship no string N/A The optional reserved keyname used to provide the name of a valid 
Relationship Type to construct when fulfilling the requirement. 

occurrences no range of 
integer 

implied 
default of 
[1,1] 

The optional minimum and maximum occurrences for the requirement.  

Note: the keyword UNBOUNDED is also supported to represent any 
positive integer. 

3.6.2.1.1 Additional Keynames for multi-line relationship grammar 

The Requirement definition 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 relationship (perhaps for configuration).  In these cases, 

additional grammar is provided so that the Node Type may declare additional Property definitions to be used as 

ƛƴǇǳǘǎ ǘƻ ǘƘŜ wŜƭŀǘƛƻƴǎƘƛǇ ¢ȅǇŜΩǎ ŘŜŎƭŀǊŜŘ ƛƴǘŜǊŦŀŎŜǎ όƻǊ ǎǇŜŎƛŦƛŎ ƻǇŜǊŀǘƛƻƴǎ ƻŦ ǘƘƻǎŜ ƛƴǘŜǊŦŀŎŜs).   

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

type yes string N/A The optional reserved keyname used to provide the name of the 

wŜƭŀǘƛƻƴǎƘƛǇ ¢ȅǇŜ ŦƻǊ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ŘŜŦƛƴƛǘƛƻƴΩǎ relationship  

keyname. 

interfaces no list of 
interface 
definitions 

N/A The optional reserved keyname used to reference declared (named) 
interface definitions of the corresponding Relationship Type in order to 
declare additional Property definitions for these interfaces or 
operations of these interfaces. 

3.6.2.2 Grammar 

Requirement definitions 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 > ]  

3.6.2.2.3 Extended grammar for declaring Property Definitions on the relationshipôs 
Interfaces 

The following additional multi-line grammar is provided for the 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 the above grammars, the pseudo values that appear in angle brackets have the following meaning: 

¶ requirement_name: represents the required symbolic name of the requirement definition as a string. 

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

the requirement.  

¶ node_type_name: represents the optional name of a TOSCA Node Type that contains the Capability 

Type definition the requirement can be fulfilled by.   

¶ relationship_type _name: represents the optional name of a Relationship Type to be used to construct 

a relationship between this requirement definition (i.e., in the source node) to a matching capability 

definition (in a target node). 

¶ min_occurrences, max_occurrences : represents the optional minimum and maximum occurrences of 

the requirement (i.e., its cardinality). 

¶ interface_definitions : represents one or more already declared interface definitions in the 

Relationship Type (as declared on the type  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 

¶ Requirement symbolic names SHALL be unique; it is an error if a requirement name is found to occur 

more than once. 

¶ If the occurrences  keyname is not present, then the occurrence of the requirement SHALL be one and 

only one; that is a default declaration as follows would be assumed:   

o occurrences: [1,1]  

3.6.2.4 Notes 

¶ This element directly maps to the RequirementsDefinition  of the Node Type entity as defined in the 

TOSCA v1.0 specification. 

¶ 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 fulfillment using three 
levels of specificity with only the Capability Type being required.  

1. Node Type (optional) 

2. Relationship Type (optional) 

3. Capability Type (required) 

¢ƘŜ ŦƛǊǎǘ ƭŜǾŜƭ ŀƭƭƻǿǎ ǎŜƭŜŎǘƛƻƴΣ ŀǎ ǎƘƻǿƴ ƛƴ ōƻǘƘ ǘƘŜ ǎƛƳǇƭŜ ƻǊ ŎƻƳǇƭŜȄ ƎǊŀƳƳŀǊΣ ǎƛƳǇƭȅ ǇǊƻǾƛŘƛƴƎ ǘƘŜ ƴƻŘŜΩǎ 

type using the node keyname. The second level allows specification of the relationship type to use when 

connecting the requirement to the capability using the relationship  keyname.  Finally, the specific named 

capability type on the target node is provided using the capability  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 target nodes based upon their properties and their capabilitiesô 
properties.  This allows TOSCA orchestrators to help find the ñbest fitò when selecting among multiple potential 
target nodes for the expressed requirements. 

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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

derived_from no string An optional parent Artifact Type name the Artifact 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  
property definitions 

An optional list of property definitions for the Artifact Type. 

3.6.3.2 Grammar 

Artifact Types have 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 have the following meaning: 

¶ artifact _type_name: represents the name of the Artifact Type being declared as a string. 

¶ parent_ artifact_t ype_name: represents the name of the Artifact Type this Artifact Type definition 

ŘŜǊƛǾŜǎ ŦǊƻƳ όƛΦŜΦΣ ƛǘǎ άǇŀǊŜƴǘέ ǘȅǇŜύΦ 

¶ version_number : represents the optional TOSCA version number for the Artifact Type. 

¶ artifact _description : represents the optional description string for the Artifact Type. 

¶ mime_type_string : represents the optional Multipurpose Internet Mail Extensions (MIME) standard 

string value that describes the file contents for this type of Artifact Type as a string.  

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

artifact type as strings. 

¶ property_definit i ons: represents the optional list of property definitions for 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 recognized keynames for a TOSCA Interface Type definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

derived_from no string An optional parent Interface  Type name this new Interface Type derives 
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  
property definitions 

The optional list of input parameter definitions. 

3.6.4.2 Grammar 

Interface Types have following 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: 

¶ interface_type_name : represents the required name of the interface as a string. 

¶ parent_inter face_type_name : represents the name of the Interface Type this Interface Type 

ŘŜŦƛƴƛǘƛƻƴ ŘŜǊƛǾŜǎ ŦǊƻƳ όƛΦŜΦΣ ƛǘǎ άǇŀǊŜƴǘέ ǘȅǇŜύΦ 

¶ version_number : represents the optional TOSCA version number for the Interface Type. 

¶ interface _description : represents the optional description string for the Interface Type. 

¶ 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. 

¶ 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 

¶ Interface Types MUST NOT include any implementations for defined operations; that is, the 

implementation keyname is invalid. 

¶ The inputs  keyname is reserved and SHALL NOT be used for an operation name. 

3.6.4.5 Notes 

¶ 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 the list of recognized keynames for a TOSCA Data Type definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

derived_from no string The optional key used when a datatype is derived from an existing TOSCA 

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  

constraint clauses 

The optional list of sequenced constraint clauses for the Data Type.   

properties no list of  

property definitions 

The optional list property definitions that comprise the schema for a 

complex Data Type in TOSCA.  

3.6.5.2 Grammar 

Data Types have the following grammar: 

<data_type_name >:   

file:///C:/Users/IBM_ADMIN/Documents/IBM/SWG/Standards/SDOs/OASIS/TOSCA/Interop%20SC/YAML/TOSCA-Simple-Profile-YAML-v1.0-wd04-Rev04.docx%23TYPE_YAML_STRING
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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 angle brackets have the following meaning: 

¶ data_type_name : represents the required symbolic name of the Data Type as a string. 

¶ version_number : represents the optional TOSCA version number for the Data Type. 
¶ datatype_description: represents the optional description for the Data Type. 

¶ existing_type_name: represents the optional name of a valid TOSCA type this new Data Type would 
derive from. 

¶ type_con straints : represents the optional sequenced list of one or more type-compatible constraint 

clauses that restrict the Data Type. 

¶ property_definitions : represents the optional list of one or more property definitions that provide 
the schema for the Data Type. 

3.6.5.3 Additional Requirements 

¶ A valid datatype definition MUST have either a valid derived_from  declaration or at least one valid 
property definition. 

¶ Any constrai nt  clauses SHALL be type-compatible with the type declared by the derived_from  
keyname. 

¶ If a properties  keyname is provided, it SHALL contain 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 expose.  

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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

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

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

description no description An optional description for the Capability Type. 

properties no list of 
property definitions 

An optional list of property definitions for the Capability Type. 

attributes no list of 
attribute definitions 

An optional list of attribute definitions for the Capability Type. 

valid_source_types 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 declared 
Capability Type. 

3.6.6.2 Grammar 

Capability Types have 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: 

¶ capability_type_name : represents the required name of the Capability Type being declared as a 

string. 
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¶ parent_capability_type_name : represents the name of the Capability Type this Capability Type 

ŘŜŦƛƴƛǘƛƻƴ ŘŜǊƛǾŜǎ ŦǊƻƳ όƛΦŜΦΣ ƛǘǎ άǇŀǊŜƴǘέ ǘȅǇŜύΦ 

¶ version_number : represents the optional TOSCA version number for the Capability Type. 

¶ capability _description : represents the optional description string for the corresponding 

capability_type_ name. 

¶ proper ty_definitions : represents an optional list of property definitions that the Capability type 

exports. 

¶ attribute _definit i ons: represents the optional list of attribute definitions for the Capability Type. 

¶ node_type_names: represents the optional list of one or more names of Node Types that the Capability 

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

3.6.6.3 Example 

mycompany.mytypes.myapplication.MyFeature:  

  derived_from: tosca.capabilities. Root 

  ÄÅÓÃÒÉÐÔÉÏÎƙ Á ÃÕÓÔÏÍ ÆÅÁÔÕÒÅ ÏÆ ÍÙ ÃÏÍÐÁÎÙƦÓ ÁÐÐÌÉÃÁÔÉÏÎ 

  properties:  

    my_feature_ setting :  

      type: string  

    my_feature_value:  

      typ e: integer  

3.6.7 Requirement Type  

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 and instead 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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ 5ŜŦƛƴƛǘƛƻƴκ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

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  
property definitions 

An optional list of property definitions for the Node Type. 
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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ 5ŜŦƛƴƛǘƛƻƴκ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

attributes no list of 
attribute definitions 

An optional list of attribute definitions for the Node Type. 

requirements no list of 
requirement definitions 

An optional sequenced list of requirement definitions for the Node Type. 

capabilities no list of  
capability definitions 

An optional list of capability definitions for the Node Type. 

interfaces no list of 
interface definitions 

An optional list of interface definitions supported by the Node Type. 

artifacts no list of 
artifact definitions 

An optional list of named artifact definitions for the Node Type. 

3.6.8.2 Grammar  

Node Types have following grammar: 

<node_type_name>:   

  derived_from: < parent_node_type_name >  

  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 > 

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

¶ node_type_name: represents the required symbolic name of the Node Type being declared. 

¶ parent_node_type_name : represents the name (string) of the Node Type this Node Type definition 

ŘŜǊƛǾŜǎ ŦǊƻƳ όƛΦŜΦΣ ƛǘǎ άǇŀǊŜƴǘέ ǘȅǇŜύΦ 

¶ ver sion_number : represents the optional TOSCA version number for the Node Type. 

¶ node_type_description : represents the optional description string for the corresponding 

node_type _name. 

¶ property_definit i ons: represents the optional list of property definitions for the Node Type. 

¶ attribute _definit i ons: represents the optional list of attribute definitions for the Node Type. 

¶ requirement_defin i tions : represents the optional sequenced list of requirement definitions for the 

Node Type. 

¶ capability_definitions : represents the optional list of capability definitions for the Node Type. 
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¶ interface_ definitions : represents the optional list of one or more interface definitions supported by 

the Node Type. 

¶ artifact_de finitions : represents the optional list of artifact definitions for the Node Type. 

3.6.8.3 Additional Requirements 

¶ Requirements are intentionally expressed as a sequenced list of TOSCA Requirement definitions which 

SHOULD be resolved (processed) in sequence order by TOSCA Orchestrators. . 

3.6.8.4 Best Practices 

¶ It is 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.  

¶ 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  

  ÄÅÓÃÒÉÐÔÉÏÎƙ -Ù ÃÏÍÐÁÎÙƦÓ ÃÕÓÔÏÍ ÁÐÐÌÉÃÁÔÏÎ 

  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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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ 5ŜŦƛƴƛǘƛƻƴκ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

derived_from no string An optional parent Relationship Type name the Relationship Type derives 
from. 

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

description no description An optional description for the Relationship Type. 

properties no list of  
property definitions 

An optional list of property definitions for the Relationship Type. 

attributes no list of 
attribute definitions 

An optional list of attribute definitions for the Relationship Type. 

interfaces no list of  
interface definitions 

An optional list of interface definitions interfaces supported by the 
Relationship Type. 

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

3.6.9.2 Grammar 

Relationship Types have 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 that appear in angle brackets have the following meaning: 

¶ relationship_type_name : represents the required symbolic name of the Relationship Type being 

declared as a string. 

¶ parent_ relationship _type_name: represents the name (string) of the Relationship Type this 

wŜƭŀǘƛƻƴǎƘƛǇ ¢ȅǇŜ ŘŜŦƛƴƛǘƛƻƴ ŘŜǊƛǾŜǎ ŦǊƻƳ όƛΦŜΦΣ ƛǘǎ άǇŀǊŜƴǘέ ǘȅǇŜύΦ 

¶ relationship_description : represents the optional description string for the corresponding 

relationship_type_ name. 

¶ version_number : represents the optional TOSCA version number for the Relationship Type. 

¶ property_definit i ons: represents the optional list of property definitions for the Relationship Type. 

¶ attribute _definit i ons: represents the optional list of attribute definitions for the Relationship Type. 

¶ interface_definitions : represents the optional list of one or more names of valid interface 

definitions supported by the Relationship Type. 

¶ capability_type_names : represents one or more names of valid target types for the relationship (i.e., 

Capability Types). 



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 92 of 267 

3.6.9.3 Best Practices 

¶ For TOSCA application portability, it is recommended that designers use the normative Relationship 

types defined in this specification where possible and derive from them for customization purposes. 

¶ The TOSCA Root Relationship Type (tosca.relationships.Root ) SHOULD be used to derive new types 

where possible when defining new relationships types.  This assures that its normative configuration 

interface (tosca.interfaces.relationship.Configure ) can be used in a deterministic way by TOSCA 

orchestrators. 

3.6.9.4 Examples 

mycompanytypes. myrelationships. AppDependency: 

  derived_from: tosca.relationships. DependsOn 

  valid_target _type s: [ mycompanytypes. mycapabilities.SomeAppCapability  ]  

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. 

 

Conceptually, group definitions allow the creation of logical ñmembershipò relationships to nodes in a service 
template that are not a part of the applicationôs explicit requirement dependencies in the topology template (i.e. 
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 also not bound to the application itself) to the groupôs members. 

3.6.10.1 Keynames 

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

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

derived_from no string An optional parent Group Type name the Group Type derives from. 

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

description no description The optional description for the Group Type. 

properties no list of  
property definitions 

An optional list of property definitions for the Group Type. 

members  no string[] 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 as an implied 
relationship from the listed members nodes to the group, but one that 
does not have operational lifecycle considerations.  For example, if we 
were to name this as an explicit Relationship Type we might call this 
άaŜƳōŜǊhŦέ όƎǊƻǳǇύΦ 

interfaces no list of 
interface definitions 

An optional list of interface definitions supported by the Group Type. 

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 brackets have the following meaning: 

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

¶ parent_ group _type_name: represents the name (string) of the Group Type this Group Type definition 
ŘŜǊƛǾŜǎ ŦǊƻƳ όƛΦŜΦΣ ƛǘǎ άǇŀǊŜƴǘέ ǘȅǇŜύΦ 

¶ version_number : represents the optional TOSCA version number for the Group Type. 

¶ gro up_description : represents the optional description string for the corresponding 
group_type_name . 

¶ property_definit i ons: represents the optional list of property definitions for 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. 

¶ interface_ definitions : represents the optional list of one or more interface definitions supported 
by the Group Type. 

3.6.10.3 Additional Requirements 

¶ Group definitions SHOULD NOT be used to define or redefine relationships (dependencies) for an 

application that can be expressed using normative TOSCA Relationships within a TOSCA topology 

template. 

¶ ¢ƘŜ ƭƛǎǘ ƻŦ ǾŀƭǳŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ άƳŜƳōŜǊǎέ ƪŜȅƴŀƳŜ MUST only contain types that or 

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:  

    ÄÅÓÃÒÉÐÔÉÏÎƙ -Ù ÃÏÍÐÁÎÙƦÓ ÇÒÏÕÐ ÔÙÐÅ ÆÏÒ ÐÌÁÃÉÎÇ ÎÏÄÅÓ ÏÆ ÔÙÐÅ #ÏÍÐÕÔÅ 

    members: [ tosca.nodes.Compute ]  

3.6.11 Policy Type 

A Policy Type defines a type of requirement that affects or governs an application or serviceôs topology at some 
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 keynames for a TOSCA Policy Type definition: 
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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

derived_from no string An optional parent Policy Type name the Policy Type derives from. 

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

description no description The optional description for the Policy Type. 

properties no list of  
property definitions 

An optional list of property definitions for the Policy Type. 

targets 
 

no string[] An optional list of valid Node Types or Group Types the Policy Type can 
be applied to. 
 
Note: This can be viewed by TOSCA Orchestrators as an implied 
relationship to the target nodes, but one that does not have 
operational lifecycle considerations.  For example, if we were to name 
ǘƘƛǎ ŀǎ ŀƴ ŜȄǇƭƛŎƛǘ wŜƭŀǘƛƻƴǎƘƛǇ ¢ȅǇŜ ǿŜ ƳƛƎƘǘ Ŏŀƭƭ ǘƘƛǎ ά!ǇǇƭƛŜǎ¢ƻέ 
(node or group). 

3.6.11.2 Grammar 

Policy Types 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 in angle brackets have the following meaning: 

¶ policy_type_name : represents the required symbolic name of the Policy Type being declared as a 
string. 

¶ parent_ policy _type_name: represents the name (string) of the Policy Type this Policy Type definition 
ŘŜǊƛǾŜǎ ŦǊƻƳ όƛΦŜΦΣ ƛǘǎ άǇŀǊŜƴǘέ ǘȅǇŜύΦ 

¶ version_number : represents the optional TOSCA version number for the Policy Type. 

¶ policy_description : represents the optional description string for the corresponding 
policy _type_name. 

¶ property_definit i ons: represents the optional list of property definitions for the Policy Type. 

¶ list_of_valid_target_types : represents the optional list of TOSCA types (i.e., Group or Node Types) 
that are valid targets for this Policy Type. 

3.6.11.3 Additional Requirements 

¶ None 

3.6.11.4 Example 

The following represents a Policy Type definition: 

policy_types:  

  mycompany.mytypes.policies.placement.Container.Linux:  

    ÄÅÓÃÒÉÐÔÉÏÎƙ -Ù ÃÏÍÐÁÎÙƦÓ ÐÌÁÃÅÍÅÎÔ ÐÏÌÉÃÙ ÆÏÒ ÌÉÎÕØ  
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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 Templateôs type definition. 

3.7.1.1 Keynames 

The following is the list of recognized keynames for a TOSCA capability assignment: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

properties no list of  
property 
assignments 

An optional list of property definitions for the Capability definition. 

attributes no list of 
attribute 
assignments 

An optional list of attribute definitions for the Capability definition. 

3.7.1.2 Grammar 

Capability assignments have one of the following grammars: 

<capability_def i nition _name>:  

  properties:  

    <property_ assignments > 

  attributes:  

    <attribute_assignments > 

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

¶ capability_definition_name: represents the symbolic name of the capability as a string. 

¶ property_ assignments : represents the optional list of property assignments for the capability 

definition. 

¶ attribute_assignments : represents the optional list of attribute assignments for the capability 

definition. 

3.7.1.3 Example 

The following example 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 requirementôs declared TOSCA Node Type. 

3.7.2.1 Keynames 

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

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

capability no string The optional reserved keyname used to provide the name of either a: 

¶ Capability definition within a target node template that can fulfill the 
requirement. 

¶ Capability Type that the provider will use to select a type-compatible 
target node template to fulfill the requirement at runtime.  

node no string The optional reserved keyname used to identify the target node of a relationship.  
specifically, it is used to provide either a: 

¶ Node Template name that can fulfill the target node requirement. 

¶ Node Type name that the provider will use to select a type-compatible 
node template to fulfill the requirement at runtime. 

relationship no string The optional reserved keyname used to provide the name of either a: 

¶ Relationship Template to use to relate the source node to the (capability 
in the) target node when fulfilling the requirement. 

¶ Relationship Type that the provider will use to select a type-compatible 
relationship template to relate the source node to the target node at 
runtime. 

node_filter no node filter The optional filter definition that TOSCA orchestrators or providers would use to 
select a type-compatible target node that can fulfill the associated abstract 
requirement at runtime. 

The folƭƻǿƛƴƎ ƛǎ ǘƘŜ ƭƛǎǘ ƻŦ ǊŜŎƻƎƴƛȊŜŘ ƪŜȅƴŀƳŜǎ ŦƻǊ ŀ ¢h{/! ǊŜǉǳƛǊŜƳŜƴǘ ŀǎǎƛƎƴƳŜƴǘΩǎ re lationship  keyname 

which is used when Property assignments need to be provided to inputs of declared interfaces or their 

operations: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

type no string The optional reserved keyname used to provide the name of the Relationship Type 

ŦƻǊ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ŀǎǎƛƎƴƳŜƴǘΩǎ relationship  keyname. 

properties no list of  
interface 
definitions 

The optional reserved keyname used to reference declared (named) interface 
definitions of the corresponding Relationship Type in order to provide Property 
assignments for these interfaces or operations of these interfaces. 

3.7.2.2 Grammar 

Named requirement assignments have one of the following grammars: 

3.7.2.2.1 Short notation: 

The following single-line grammar may be used if only a concrete Node Template for the target node needs to 

be declared in the requirement: 
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<require ment_name>: < node_template_name > 

¢Ƙƛǎ ƴƻǘŀǘƛƻƴ ƛǎ ƻƴƭȅ ǾŀƭƛŘ ƛŦ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ wŜǉǳƛǊŜƳŜƴǘ ŘŜŦƛƴƛǘƛƻƴ ƛƴ ǘƘŜ bƻŘŜ ¢ŜƳǇƭŀǘŜΩǎ ǇŀǊŜƴǘ bƻŘŜ ¢ȅǇŜ 

declares (at a minimum) a valid Capability Type which can be found in the declared target Node Template. A 

valid capability definition always needs to be provided in the requirement declaration of the source node to 

identify a specific capability definition in the target 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  ]  

3.7.2.2.3 Extended grammar with Property Assignments for the relationshipôs Interfaces 

The following additional multi-line grammar is provided for the relationship keyname in order to provide new 

Property assignments for inputs of known Interface definitions of the declared Relationship Type.   

<requirement_name >:  

  # Other keynames omitted for brevity  

  relationship:  

    type: <rela tionship_template_name > | <relationship_type_name > 

    properties:  

      <property_assignments > 

    interfaces:  

      <interface_assignments > 

Examples of uses for the extended requirement assignment grammar include: 

¶ 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 of the node_filter keyname to provide node and 

ŎŀǇŀōƛƭƛǘȅ ŦƛƭǘŜǊƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŦƛƴŘ ǘƘŜ άōŜǎǘ ƳŀǘŎƘέ ƻŦ ŀ ŎƻƴŎǊŜǘŜ bƻŘŜ ¢ŜƳǇƭŀǘŜ ŀǘ ǊǳƴǘƛƳŜΦ 

¶ The need to further clarify the concrete Relationship Template or abstract Relationship Type to use 

when relating the ǎƻǳǊŎŜ ƴƻŘŜΩǎ ǊŜǉǳƛǊŜƳŜƴǘ ǘƻ ǘƘŜ ǘŀǊƎŜǘ ƴƻŘŜΩǎ ŎŀǇŀōƛƭƛǘȅΦ 

¶ The need to further clarify the concrete capability (symbolic) name or abstract Capability Type in the 

target node to form a relationship between. 

¶ The need to (further) constrain the occurrences of the requirement in the instance model. 

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

¶ requirement_name: represents the symbolic name of a requirement assignment as a string. 
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¶ node_template_name : represents the optional name of a Node Template that contains the capability 

this requirement will be fulfilled by. 

¶ relationship_ template_ name: represents the optional name of a Relationship Type to be used when 

relating the requirement appears to the capability in the target node. 

¶ capability_symbolic_name : represents the optional ordered list of specific, required capability type or 

named capability definition within the target Node Type or Template.  

¶ node_type_name: represents the optional name of a TOSCA Node 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 symbolic namŜύ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘΩǎ bƻŘŜ ¢ŜƳǇƭŀǘŜ ƛǎ ōŀǎŜŘ ǳǇƻƴΦ 

¶ relationship_type _name: represents the optional name of a Relationship Type that is compatible with 

the Capability Type in the target node. 

¶ property_assignme nts : represents the optional list of property value assignments for the declared 

relationship. 

¶ interface_assignments : represents the optional list of interface definitions for the declared 

relationship used to provide property assignments on inputs of interfaces and operations. 

¶ 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. 

¶ node_filter_definition : represents the optional node filter TOSCA orchestrators would use to fulfill 

the requirement for selecting a target node. Note that this SHALL only be valid if the node ƪŜȅƴŀƳŜΩǎ 

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 1 ï Abstract hosting requirement on a Node Type 

A ǿŜō ŀǇǇƭƛŎŀǘƛƻƴ ƴƻŘŜ ǘŜƳǇƭŀǘŜ ƴŀƳŜŘ Ψmy_application _node_template Ω of type WebApplication  declares 

ŀ ǊŜǉǳƛǊŜƳŜƴǘ ƴŀƳŜŘ ΨhostΩ ǘhat needs to be fulfilled by any node that derives from the node type WebServer .   

# 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  

Lƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘŜ ƴƻŘŜ ǘŜƳǇƭŀǘŜΩǎ ǘȅǇŜ ƛǎ WebApplication  which already declares the Relationship Type 

HostedOn to use to relate to the target node and the Capability Type of Container  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 example; however, the ǊŜǉǳƛǊŜƳŜƴǘ ƴŀƳŜŘ ΨÄÁÔÁÂÁÓÅƦ describes a 

requirement for a connection to a database endpoint (Endpoint.Database ) Capability Type in a named node 

template (my_database). However, the connection requires a custom Relationship Type 

(my.types.CustomDbConnection Ωύ ŘŜŎƭŀǊŜŘ ƻƴ ǘƘŜ ƪŜȅƴŀƳŜ Ψrelation ship Ω.  
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# Example of a (database) requirement that is fulfilled by a node template named  

ʢ ƧÍÙʍÄÁÔÁÂÁÓÅƨƗ ÂÕÔ ÁÌÓÏ ÒÅÑÕÉÒÅÓ Á ÃÕÓÔÏÍ ÄÁÔÁÂÁÓÅ ÃÏÎÎÅÃÔÉÏÎ ÒÅÌÁÔÉÏÎÓÈÉÐ 

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)  

4ÈÉÓ ÅØÁÍÐÌÅ ÓÈÏ×Ó ÈÏ× ÔÏ ÅØÔÅÎÄ ÁÎ ÁÂÓÔÒÁÃÔ ƥhost Ʀ ÒÅÑÕÉÒÅÍÅÎÔ ÆÏÒ Á Compute node with 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 } 
              -  os:  
                  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 

A Node Template specifies the occurrence of a manageable software component as part of an applicationôs 
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 keynames for a TOSCA Node Template definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

type yes string The required name of the Node Type the Node Template is based upon. 
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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

description no description An optional description for the Node Template. 

directives no string[] An optional list of directive values to provide processing instructions to 
orchestrators and tooling. 

properties no list of 
property assignments 

An optional list of property value assignments for the Node Template. 

attributes no list of 
attribute assignments 

An optional list of attribute value assignments for the Node Template. 

requirements no list of 
requirement 
assignments 

An optional sequenced list of requirement assignments for the Node 
Template. 

capabilities no list of 
capability assignments 

An optional list of capability assignments for the Node Template. 

interfaces no list of 
interface definitions 

An optional list of named interface definitions for the Node Template. 

artifacts no list of  
artifact definitions 
 

An optional list of named artifact definitions for the Node Template. 

node_filter no node filter The optional filter definition that TOSCA orchestrators would use to select 

the correct target node.  This keyname is only valid if the directive  has 
ǘƘŜ ǾŀƭǳŜ ƻŦ άǎŜƭŜŎǘŀōƭŜέ ǎŜǘΦ 

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: < node_template_description > 

  directives: [< directives >]  

  properties:  

    <property_ assignments > 

  attributes:  

    <attribute_assignments > 

  requirements:  

    -  <requirement_assignments > 

  capabilities:  

    <capability_assignments > 

  interfaces:  

    <interface_definitions > 

  artifacts:  

    <artifact_definition s> 

  node_filter:  

    <node_filter_definition > 

  copy: <source_node_template_name>  

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



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 101 of 267 

¶ node_template_name : represents the required symbolic name 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 optional description string for Node Template.  

¶ directives : represents the optional list of processing instruction keywords (as strings) for use by 

tooling and orchestrators. 

¶ property_ assignments : represents the optional list of property assignments for the Node Template 

that provide values for properties defined in its declared Node Type. 

¶ attribute _assignments : represents the optional list of attribute assignments  for the Node Template 

that provide values for attributes defined in its declared Node Type. 

¶ requirement_ assignments : represents the optional sequenced list of requirement assignments for the 

Node Template that allow assignment of type-compatible capabilities, target nodes, relationships and 

target (node filters) for use when fulfilling the requirement at runtime.  

¶ capability_ assignments : represents the optional list of capability assignments for the Node Template 

that augment those provided by its declared Node Type. 

¶ interface_definitions : represents the optional list of interface definitions for the Node Template 

that augment those provided by its declared Node Type. 

¶ artifact_definition s: represents the optional list of artifact definitions for the Node Template that 

augment those provided by its declared Node Type. 

¶ node_filter_d efinition : represents the optional node filter TOSCA orchestrators would use for 

selecting a matching node template. 

¶ source_node_template_name : represents the optional (symbolic) name of another node template to 

copy into (all keynames and values) and use as a basis for this node template.  

3.7.3.3 Additional requirements 

¶ The node_filter  keyword (and supporting grammar) SHALL only be valid if the Node Template has a 

directive  ƪŜȅƴŀƳŜ ǿƛǘƘ ǘƘŜ ǾŀƭǳŜ ƻŦ άselectable έ ǎŜt. 

¶ The source node template provided as a value on the copy keyname MUST NOT itself use the copy 

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_mysql_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 applicationôs topology model that is defined in a TOSCA Service Template.  A Relationship template is an 
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 Relationship Template definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

type yes string The required name of the Relationship Type the Relationship Template is 
based upon. 

description no description An optional description for the Relationship Template. 

properties no list of 
property assignments 

An optional list of property assignments for the Relationship Template. 

attributes no list of 
attribute assignments 

An optional list of attribute assignments for the Relationship Template. 

interfaces no list of  
interface definitions 

An optional list of named interface definitions for the Node Template. 

copy no string The optional (symbolic) name of another relationship template to copy into 
(all keynames and values) and use as a basis for this relationship template. 

3.7.4.2 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: 

¶ relationship _template_name : represents the required symbolic name of the Relationship Template 

being declared. 

¶ relationship _type_name: represents the name of the Relationship Type the Relationship Template is 

based upon. 

¶ relationship_template_description : represents the optional description string for the Relationship 

Template. 

¶ property_ assignments : represents the optional list of property assignments for the Relationship 

Template that provide values for properties defined in its declared Relationship Type. 
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¶ attribute _assignments : represents the optional list of attribute assignments  for the Relationship 

Template that provide values for attributes defined in its declared Relationship Type. 

¶ interface_definitions : represents the optional list of interface definitions for the Relationship 

Template that augment those provided by its declared Relationship Type. 

¶ 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 

¶ The source relationship template provided as a value on the copy 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 applicationôs topology template.  

3.7.5.1 Keynames 

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

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

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 
property assignments 

An optional list of property value assignments for the 
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 
interface definitions 

An optional list of named interface definitions for the 
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 of property assignments for the group definition 
that provide values for properties defined in its declared Group Type. 

¶ 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. 

¶ interface_definitions : represents the optional list of interface definitions for the group definition 
that augment those provided by its declared Group Type. 

3.7.5.3 Additional Requirements 

¶ Group definitions SHOULD NOT be 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  

    ÄÅÓÃÒÉÐÔÉÏÎƙ -Ù ÁÐÐÌÉÃÁÔÉÏÎƦÓ ÌÏÇÉÃÁÌ ÃÏÍÐÏÎÅÎÔ ÇÒÏÕÐÉÎÇ ÆÏÒ ÐÌÁÃÅÍÅÎÔ 

    members: [ my_web_server, my_sql_database ]  

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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

type yes string The required name of the policy type the policy 
definition is based upon. 

description no description The optional description for the policy definition. 

properties no list of 
property assignments 

An optional list of property value assignments for the 
policy definition. 

targets 
 

no string[] An optional 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 that appear 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 of property assignments for the policy definition  
that provide values for properties defined in its declared Policy Type. 

¶ list_of_policy_targets : represents the optional list of names of node templates or groups that the 
policy is to applied to. 

3.7.6.3 Example 

The following represents a policy definition: 

policies:  

  -  my_compute_placement_polic y:  

      type: tosca.policies.placement  

      ÄÅÓÃÒÉÐÔÉÏÎƙ !ÐÐÌÙ ÍÙ ÐÌÁÃÅÍÅÎÔ ÐÏÌÉÃÙ ÔÏ ÍÙ ÁÐÐÌÉÃÁÔÉÏÎƦÓ ÓÅÒÖÅÒÓ 

      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 Topology Template: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

description no description The optional description for the Topology Template. 

inputs no list of  
parameter 
definitions 

An optional list of input parameters (i.e., as 
parameter definitions) for the Topology Template. 

node_templates no list of  
node templates 

An optional list of node template definitions for the 
Topology Template. 
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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

relationship_templates no list of  
relationship 
templates 

An optional list of relationship templates for the 
Topology Template. 

groups no list of 
group definitions 

An optional list of Group definitions whose members 
are node templates defined within this same 
Topology Template. 

policies no list of 
policy definitions 

An optional list of Policy definitions for the Topology 
Template. 

outputs no list of  
parameter 
definitions 

An optional list of output parameters (i.e., as 
parameter definitions) for the Topology Template. 

substitution_mappings no  N/A An optional declaration that 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 templates 
declared within the topology template. 

3.8.2 Grammar 

The overall grammar of the topology_template  section is shown below.ςDetailed grammar definitions of the 

each sub-sections 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: 

¶ template_description : represents the optional description string for Topology Template.  
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¶ input_parameter_list : represents the optional list of input parameters (i.e., as property definitions) 

for the Topology Template. 

¶ output_parameter_list : represents the optional list of output parameters (i.e., as property 

definitions) for the Topology Template. 

¶ group_definition_list : represents the optional list of group definitions whose members are node 

templates that also are defined within this Topology Template. 

¶ policy_definition_list : represents the optional sequenced list of policy definitions for the Topology 

Template. 

¶ node_template_list : represents the optional list of node template definitions for the Topology 

Template. 

¶ relationship_template_list : represents the optional list of relationship templates for the Topology 

Template. 

¶ node_type_name: represents the optional name of a Node Type that the Topology Template implements 

as part of the substitution_mappings . 

¶ map_of_capability_mappings_to_expose : represents the mappings that expose internal capabilities 

from node templates (within the topology template) as capabilities of the Node Type definition that is 

declared as part of the substitution_mappings . 

¶ map_of_requirement _mappings_to_expose : represents the mappings of link requirements of the 

Node Type definition that is declared as part of the substitution_mappings  to internal requirements 

implementations within node templates (declared within the topology template). 

 

More detailed explanations for each of the Topology Template grammarôs keynames appears in the sections 
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. 

¶ Inputs here would ideally be mapped to BoundaryDefinitions in TOSCA v1.0. 

¶ Treat input parameters as fixed global variables (not settable within template) 

¶ If not in input take default (nodes use default) 

3.8.2.1.1 Grammar 

The grammar of the inputs  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. 

Simple inputs  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 of inputs  with constraints: 

inputs :  

  SiteName:  

    type: string  

    description: string typed property definition with constraints  

    defau lt: 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 the node_templates  section is a follows: 

node_templates:  

  <node_template_defn_1 > 

  ...  

  <node_template_defn_n > 

3.8.2.2.2 Example 

Example of node_templates  section: 

node_templates :  

  my_webapp_node_template:  

    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 the relationship_templates  section is as follows: 

relationship _templates:  

  <relationship _template_defn_1 > 

  ...  

  <relationship _template_defn_n > 

3.8.2.3.2 Example 

Example of relationship_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 the outputs  section is as follows: 

outputs:  

  <parameter_def_list > 

3.8.2.4.2 Example 

Example of the out puts  section: 

outputs :  

  server_ address :  

    description: The first private IP address for  the provisioned server.  

    value: { get_ attribute : [ HOST, networks, private, addresses, 0 ] }  

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 the groups  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 in the node_templates  section of a 

topology_template  as well as the grouping of two of the Compute nodes in a group server_group_1 . 

node_templates:  

  server 1:  

    type: tosca.nodes.Compute  

    # more details ...  

 

  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 the policies  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 

¶ The parameters (properties) that are listed as part of the inputs  block can be mapped to 

PropertyMappings  provided as part of BoundaryDefinitions  as described by the TOSCA v1.0 

specification. 

¶ The node templates listed as part of the node_templates  block can be mapped to the list of 

NodeTemplate definitions provided as part of TopologyTemplate  of a ServiceTemplate  as described 

by the TOSCA v1.0 specification.  

¶ The relationship templates listed as part of the relati onship_templates  block can be mapped to the 

list of Relationship Template  definitions provided as part of TopologyTemplate  of a 

ServiceTemplate  as described by the TOSCA v1.0 specification. 

¶ The output parameters that are listed as part of the outputs  section of a topology template can be 

mapped to PropertyMappings  provided as part of BoundaryDefinitions  as described by the TOSCA 

v1.0 specification. 

o Note, however, that TOSCA v1.0 does not define a direction (input vs. output) for those 

mappings, i.e. TOSCA v1.0 PropertyMappings  are underspecified in that respect and TOSCA 

{ƛƳǇƭŜ tǊƻŦƛƭŜΩǎ inputs  and outputs  provide 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: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

tosca_definitions_version yes string Defines the version of the TOSCA Simple Profile specification the 
template (grammar) complies with.  

metadata no map of string Defines a section used to declare additional metadata information.  
Domain-specific TOSCA profile specifications may define keynames 
that are required for their implementations.  

description no description Declares a description for this Service Template and its contents. 

dsl_definitions no  N/A Declares optional DSL-specific definitions and conventions.  For 
example, in YAML, this allows defining reusable YAML macros (i.e., 
YAML alias anchors) for use throughout the TOSCA Service 
Template. 

repositories no list of  
Repository 
definitions 

Declares the list of external repositories which contain artifacts that 
are referenced in the service template along with their addresses 
and necessary credential information used to connect to them in 
order to retrieve the artifacts. 
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YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

imports no list of 
Import Definitions 

Declares import statements external TOSCA Definitions documents. 
For example, these may be file location or URIs relative to the 
service template file within the same TOSCA CSAR file. 

artifact_types no list of 
Artifact Types 

This section contains an optional list of artifact type definitions for 
use in the service template 

data_types no list of 
Data Types 

Declares a list of optional TOSCA Data Type definitions. 

capability_types no list of 
Capability Types 

This section contains an optional list of capability type definitions 
for use in the service template. 

interface_types no list of 
Interface Types 

This section contains an optional list of interface type definitions for 
use in the service template. 

relationship_types no list of 
Relationship Types 

This section contains a set of relationship type definitions for use in 
the service template. 

node_types no list of 
Node Types 

This section contains a set of node type definitions for use in the 
service template. 

group_types no list of 
Group Types 

This section contains a list of group type definitions for use in the 
service template. 

policy_types no list of 
Policy Types 

This section contains a list of policy type definitions for use in the 
service template. 

topology_template no Topology Template 
definition 

Defines the topology template of an application or service, 
ŎƻƴǎƛǎǘƛƴƎ ƻŦ ƴƻŘŜ ǘŜƳǇƭŀǘŜǎ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ƻǊ 
ǎŜǊǾƛŎŜΩǎ ŎƻƳǇƻƴŜƴǘǎΣ ŀǎ ǿŜƭƭ ŀǎ ǊŜƭŀǘƛƻƴǎƘƛǇ ǘŜƳǇƭŀǘŜǎ 
representing relations between the components. 

3.9.1.1 Metadata keynames 

The following is the list of recognized metadata keynames for a TOSCA Service Template definition: 

YŜȅƴŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

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:             # Optional name of this service template  

  templ ate_author:           # Optional author of this service template  

  template_version:          # 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 

¶ TOSCA Service Templates do not have to contain a topology_template and MAY contain simply type 

definitions (e.g., 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 

Single-line 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 (see Section 3.1): 

tosca _definitions_version: tosca_simple_ yaml_1_0 

TOSCA Simple Profile version 1.0 specification using the fully defined (target) namespace (see Section 3.1): 

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   

 

http://docs.oasis-open.org/tosca/ns/simple/yaml/1.0
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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 

¶ Some service templates are designed to be referenced and reused by other service templates.  

Therefore, in these cases, the template_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: 

¶ Some service templates are designed to be referenced and reused by other service templates and have 

a lifecycle of their own.  Therefore, in these cases, a template_version  value SHOULD be included and 

used in conjunction with a unique template_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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      os_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 _definition_1 > 

   ...  

   <repository _definition_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 details ...  

 

  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.i nterfaces. 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 details ...  
 

  mycompany.mytypes.myCustomConnectionType :  

    derived_from: tosca.relationships.Conn ectsTo  

    properties:  

      # more details ...  

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 

¶ The node types listed as part of the node_types  block can be mapped to the list of NodeType definitions 

as described by the TOSCA v1.0 specification.   

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 TOSCA 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. 

 

YŜȅǿƻǊŘ ±ŀƭƛŘ /ƻƴǘŜȄǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

SELF Node Template or Relationship 
Template 

A TOSCA orchestrator will interpret this keyword as the Node or Relationship 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 that is 
at the source end of the relationship that contains the referencing function. 

TARGET Relationship Template only. A TOSCA orchestrator will interpret this keyword as the Node Template instance that is 
at the target end of the relationship that contains the referencing function. 

HOST Node Template only ! ¢h{/! ƻǊŎƘŜǎǘǊŀǘƻǊ ǿƛƭƭ ƛƴǘŜǊǇǊŜǘ ǘƘƛǎ ƪŜȅǿƻǊŘ ǘƻ ǊŜŦŜǊ ǘƻ ǘƘŜ ŀƭƭ ƴƻŘŜǎ ǘƘŀǘ άƘƻǎǘέ 
the node using this reference (i.e., as identified by its HostedOn relationship).  
 

Specifically, TOSCA orchestrators that encounter this keyword when evaluating the 
get_attribute  or get_property functions SHALL search each node along the 
άIƻǎǘŜŘhƴέ ǊŜlationship chain starting at the immediate node that hosts the node 
ǿƘŜǊŜ ǘƘŜ ŦǳƴŎǘƛƻƴ ǿŀǎ ŜǾŀƭǳŀǘŜŘ όŀƴŘ ǘƘŜƴ ǘƘŀǘ ƴƻŘŜΩǎ Ƙƻǎǘ ƴƻŘŜΣ ŀƴŘ ǎƻ ŦƻǊǘƘύ ǳƴǘƛƭ 
ŀ ƳŀǘŎƘ ƛǎ ŦƻǳƴŘ ƻǊ ǘƘŜ άIƻǎǘŜŘhƴέ ǊŜƭŀǘƛƻƴǎƘƛǇ ŎƘŀƛƴ ŜƴŘǎΦ 

 

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 Contexts Description 

TARGETS Relationship Template 
only. 

¶ 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 
Template instances in a TOSCA applicationôs instance model that are 
currently target of the context relationship.   

¶ 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 Contexts Description 

TARGET Relationship Template 
only. 

¶ 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 applicationôs instance model that is a target of the context 
relationship, and which is being acted upon in the current operation.   

¶ 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). 

SOURCES Relationship Template 
only. 

¶ 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 
Template instances in a TOSCA applicationôs instance model that are 
currently source of the context relationship.   

¶ 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). 

SOURCE Relationship Template 
only. 

¶ 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 applicationôs instance model that is a source of the context 
relationship, and which is being acted upon in the current operation.   

¶ 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). 

 

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 SOURCE or 

TARGET keyword) 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 or TARGETS variables 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  

The add_target  operation will be invoked, whenever a new target member is being added to the load-balancer. 

With the above inputs declaration, a member_ip environment variable that will hold the IP address of the target 
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being added will be provided to the configure_members.py  script. In addition, the IP addresses of all current 

load-balancer members will be provided as environment variables with a naming scheme of <target node 

ID>_member_ip. This will allow, for example, scripts that always just write the complete list of load-balancer 

members into a configuration file to do so instead of updating existing list, which might be more complicated. 

Assuming that the TOSCA application instance includes five load-balancer members, node1 through node5, 

where node5 is the current target being added, the following environment variables (plus potentially more 

variables) would be provided to the script: 

# the ID of the current target and the IDs of all targets   

TARGET=node5 

TARGETS=node1,node2,node3,node4,node5 

 

# the input for the current target and the inputs of all targets  

member_ip=10.0.0.5  

node1_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 provided member_ip inputs: 

#!/usr/bin/python  

import os  

 

targets = os.environ['TARGET S'].split(',')  

 

for t in 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 

¶ Target of interest is always un-prefixed. Prefix is the target opaque ID.  The IDs can be used to find the 

environment var. for the corresponding target. Need an example here. 

¶ 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 set 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 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<string_value_expressions_*>  yes list of  
string or 
string value 
expressions 

A list of one or more strings (or expressions that result in a 
string value) which can be concatenated together into a single 
string. 

4.3.1.3 Examples 

outputs:  

  description: Concatenate the URL for a server from other template values  

  server _url:  

  value: { concat : [ 'http: //',  

                     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 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

string_with_tokens  yes string The composite string that contains one or more substrings separated by 
token characters. 

string_of_token_chars  yes string The string that contains one or more token characters that separate 
substrings 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 the 
ΨлΩ όȊŜǊƻύ ƛƴǘŜƎŜr value. 

4.3.2.3 Examples 

outputs:  

   webserver_port:  
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     ÄÅÓÃÒÉÐÔÉÏÎƙ ÔÈÅ ÐÏÒÔ ÐÒÏÖÉÄÅÄ ÁÔ ÔÈÅ ÅÎÄ ÏÆ ÍÙ ÓÅÒÖÅÒƦÓ ÅÎÄÐÏÉÎÔƦÓ )0 ÁÄÄÒÅÓÓ 

     value: { token: [ get_attribute: [ my_server, data_endpoint, ip_address ],  

                       ƥƙƦƗ 

                       1 ] }  

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 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<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 _name>, < optional_ req _or_cap _name>, 
<property_name> , <nested_property_name_or_index_1>, ..., 
<nested_property_name_or_index_n> ]  

4.4.2.2 Parameters 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<modelable entity 
name> | SELF | 
SOURCE | TARGET | 
HOST 

yes string The required name of a modelable entity (e.g., Node Template or 
Relationship Template name) as declared in the service template that 
contains the named property definition the function will return the value 
from. See section B.1 for valid keywords. 

<optional_ req_or_cap
_name> 

no string The optional name of the requirement or capability name within the 

modelable entity (i.e., the <modelable_entity _name> which 
contains the named property definition the function will return the value 
from. 
 
Note:  If the property definition is located in the modelable entity directly, 
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
e_or_index_* >  

no string| 
integer 

Some TOSCA properties are complex (i.e., composed as nested structures).  
These parameters are used to dereference into the names of these nested 
structures when needed.   
 

Some properties represent list  types. In these cases, an index may be 
provided to reference a specific entry in the list (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: sql_database1  

 

  wordpress:  

    type: tosca.nodes.WebApplication.WordPress  

    ...  

    interfaces:  

      Standard:  

        configure:  

          input s:  

            wp_db_name: { get_property : [ mysql_database, name ] }  

The following example shows how to use 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. 

4.5.1.1 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 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<modelable entity 
name> | SELF | 
SOURCE | TARGET | 
HOST 

yes string The required name of a modelable entity (e.g., Node Template or 
Relationship Template name) as declared in the service template that 
contains the named attribute definition the function will return the value 
from.  See section B.1 for valid keywords. 

<optional_ req_or_cap
_name> 

no string The optional name of the requirement or capability name within the 

modelable entity (i.e., the <modelable_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 value from. 

<nested_attribute_na
me_or_index_*>  

no string| 
integer 

Some TOSCA attributes are complex (i.e., composed as nested structures).  
These parameters are used to dereference into the names of these nested 
structures when needed.     
 

Some attributes represent list  types. In these cases, an index may be 
provided to reference a specific entry in the list (as named in the previous 
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 ñget_propertyò with ñget_attributeò function name. 

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). 

¶ 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 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<modelable entity 
name> | SELF | 
SOURCE | TARGET 

yes string The required name of a modelable entity (e.g., Node Template or 
Relationship Template name) as declared in the service template that 
implements the named interface 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 whose value we would like to 
retrieve.  

<output_variable_na
me> 

Yes string The required name of the variable that is exposed / exported by the 
operation. 
 

4.6.1.3 Notes 

¶ If operation failed, then ignore its outputs.  Orchestrators should allow orchestrators to continue 

running when possible past deployment in the lifecycle.  For example, if an 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 

¶ 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 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<node_type_name> yes string The required name of a Node Type that a TOSCA orchestrator would use 
to search a running application instance in order to return all unique, 
named node instances of that type.  

4.7.1.3 Returns 

wŜǘǳǊƴ YŜȅ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

TARGETS <see 
above> 

The list of node instances from the current application instance that match the 

node_type_name supplied as an input parameter 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 

tŀǊŀƳŜǘŜǊ wŜǉǳƛǊŜŘ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

<modelable entity 
name> | SELF | 
SOURCE | TARGET | 
HOST 

yes string The required name of a modelable entity (e.g., Node Template or 
Relationship Template name) as declared in the service template that 
contains the named property definition the function will return the value 
from. See section B.1 for valid keywords. 

<ar tifact_name>  yes string The name of the artifact definition the function will return the value from. 

<location> | 
LOCAL_FILE 

no string [ƻŎŀǘƛƻƴ ǾŀƭǳŜ Ƴǳǎǘ ōŜ ŜƛǘƘŜǊ ŀ ǾŀƭƛŘ ǇŀǘƘ ŜΦƎΦ ΨκŜǘŎκǾŀǊκƳȅψŦƛƭŜΩ ƻǊ 

ΨLOCAL_FILEΩΦ 
 
If the value is LOCAL_FILE the orchestrator is responsible for providing a 

path as the result of the get_artifact  call where the artifact 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. The orchestrator 

will return the path as the value of the get_artifact  function and 
leave the file here after the execution of the operation. 

remove no boolean Boolean flag to override the orchestrator default behavior so it will 
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 it in 

ŎŀǎŜ ƻŦ ΨLOCAL_FILEΩ ŀƴŘ ƪŜŜǇǎ ƛǘ ƛƴ ŎŀǎŜ ƻŦ ŀ ǇŀǘƘΦ 
 
If true the artifact will be removed by the orchestrator 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 WordPress [WordPress] web application to show how to use the 

get_artifact  function with an actual 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  

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
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              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 URL (example: 

file://home/user/wordpress.zip) or a remote one (example: http://cloudrepo:80/files/wordpress.zip) (some 

orchestrator may indeed provide some global artifact repository management features) 

4.8.1.3.2 Example: Retrieving artifact as a local path : 

The following example explains how to force the orchestrator to copy the file locally before calling the operationôs 
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) and will 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 operationôs implementation script : 

 

node_templates:  

 

  wordpress:  

    type: tosca.nodes.WebApplication.WordPress  

    ...  

    interfaces:  

      Standard:  

        configure:  

          create:  

            implementation: wordpress_install.sh  

file://///home/user/wordpress.zip
http://cloudrepo/files/wordpress.zip
file://///home/user/wordpress.zip
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            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: C:/wpdata/wp.zip  ) and will let it  after the operation is 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  

¶ Using the full paths of modelable entity names to qualify context with the future goal of a more robust 

get_attribute function: e.g.,  get_attribute( <context-based-entity-name>, <attribute name>) 



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 135 of 267 

5 TOSCA normative type definitions 
Except for the examples, this section is normative and contains normative type definitions 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 such that the 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 

¶ Assumes alignment with/dependence on XML normative types proposal for TOSCA v1.1 

¶ Assumes that the normative types will be versioned and the TOSCA TC will preserve backwards 

compatibility. 

¶ 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) TOSCA Root Type definition that all complex TOSCA Data Types 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. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Credential 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Credential 

¢ȅǇŜ ¦wL tosca.datatypes.Credential 

5.2.2.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 or 
access to a networked resource. 



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 136 of 267 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

keys no map of 
string 

None The optional list of protocol-specific keys or assertions. 

userh no string None The optional user (name or ID) used for non-token based 
credentials. 

5.2.2.2 Definition 

The TOSCA Credential type is defined as follows: 

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 

¶ TOSCA Orchestrators SHALL interpret and validate the value of the token  property based upon the value 

of the t oken_type  property. 

5.2.2.4 Notes 

¶ Specific token types and encoding them using network protocols are not defined or covered in this 

specification. 

¶ 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 

5.2.2.5.2 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:  604bbe45ac7143a79e14f3158df67091  

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:  8ao9nE2DEjr1zCs icWMpBC 

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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{ƘƻǊǘƘŀƴŘ bŀƳŜ NetworkInfo 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:NetworkInfo 

¢ȅǇŜ ¦wL tosca.datatypes.network.NetworkInfo 

5.2.3.1 Properties 

bŀƳŜ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

network_name string None The name of the logical network. 
ŜΦƎΦΣ άǇǳōƭƛŎέΣ άǇǊƛǾŀǘŜέΣ άŀŘƳƛƴέΦ ŜǘŎΦ 

network_id string None The unique ID of for the network generated 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.NetworkI 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- 44100326da1b 

  addresses: [ 10. 111.128.10 ]  

5.2.3.4 Additional Requirements 

¶ It is expected that TOSCA orchestrators MUST be able to map the network_name from the TOSCA model 

to underlying network model of the provider. 

¶ The properties (or attributes) of NetworkInfo may or may not be required depending 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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{ƘƻǊǘƘŀƴŘ bŀƳŜ PortInfo 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:PortInfo 

¢ȅǇŜ ¦wL tosca.datatypes.network.PortInfo 

5.2.4.1 Properties 

bŀƳŜ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

port_name string None The logical network port name. 

port_id string None The unique ID for the network port generated by the 
network provider. 

network_id string None The unique ID for the network. 

mac_address string None The unique media access control address (MAC address) 
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:  

      t ype: string  

    port_id:  

      type: string  

    network_id:  

      type: string  

    mac_address:  

      type: st ring  

    addresses:  

      type: list  

      entry_schema:  

        type: string  

5.2.4.3 Examples 

Example usage of the PortInfo data type: 

ethernet_port:  

  port_name: port1  

  port_id: 2 c0c7a37- 691a- 23a6- 7709- 2d10ad041467 

  network_id:  3e54214f - 5c09- 1bc9- 9999- 44100326da1b 

  mac_address: f 1:1 8:3 b:41:92:1e  

  addresses: [ 172.24.9.102 ]  
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5.2.4.4 Additional Requirements 

¶ It is expected that TOSCA orchestrators MUST be able to map the port_name  from the TOSCA model to 

underlying network model of the provider. 

¶ 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. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ PortDef 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:PortDef 

¢ȅǇŜ ¦wL tosca.datatypes.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 specifications for a network 

connection. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ PortSpec 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:PortSpec 

¢ȅǇŜ ¦wL tosca.datatypes.network.PortSpec 

5.2.6.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

protocol yes string default: tcp 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 port. 

target no PortDef See PortDef The optional target port. 
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bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

target_range no range in_range: [ 1, 65536 ] The optional range for target port. 

5.2.6.2 Definition 

The TOSCA PortSpec type is 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 

¶ A valid PortSpec must have at least one of the following properties: target , 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: 

 

¶ 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. 

¶ Implementation Types: includes those artifacts that represent imperative logic and are used to 

implement TOSCA Interface operations.  These typically include scripting languages such as Bash (.sh), 

Chef [Chef] and Puppet [Puppet]. 

¶ Runtime Types: includes those artifacts that are used during 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) TOSCA Artifact Type definition 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 not treated as either an implementation or deployment 

artifact type). 

{ƘƻǊǘƘŀƴŘ bŀƳŜ File 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:File 

¢ȅǇŜ ¦wL tosca.artifacts.File 

5.3.2.1 Definition 

tosca. artifacts.File :  

  derived_from: tosca.artifacts.R oot  
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5.3.3 Deployment Types 

5.3.3.1 tosca.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 install/create or deploy it as part of a 

ƴƻŘŜΩǎ ƭƛŦŜŎȅŎƭŜΦ 

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 

¶ TOSCA Orchestrators MAY throw an error if it encounters a non-normative deployment artifact type that 

it is not able to process. 

5.3.3.3 tosca.artifacts.Deployment.Image 

¢Ƙƛǎ ŀǊǘƛŦŀŎǘ ǘȅǇŜ ǊŜǇǊŜǎŜƴǘǎ ŀ ǇŀǊŜƴǘ ǘȅǇŜ ŦƻǊ ŀƴȅ άƛƳŀƎŜέ ǿƘƛŎƘ ƛǎ ŀƴ ƻǇŀǉǳŜ ǇŀŎƪŀƎƛƴƎ ƻŦ ŀ ¢h{/! bƻŘŜΩǎ 

deployment (whether real or virtual) whose contents are typically already installed and pre-configured (i.e., 

άǎǘŀǘŜŦǳƭέύ ŀƴŘ ǇǊŜǇŀǊŜŘ ǘƻ ōŜ Ǌǳƴ ƻƴ ŀ ƪƴƻǿƴ ǘŀǊƎŜǘ ŎƻƴǘŀƛƴŜǊΦ 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Deployment.Image 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Deployment.Image 

¢ȅǇŜ ¦wL tosca.artifacts.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 

¶ Future drafts of this specification may include popular standard VM disk image (e.g., ISO, VMI, VMDX, 

QCOW2, etc.) and container (e.g., OVF, bare, etc.) formats.  These would include consideration of disk 

formats such as: 

5.3.4 Implementation Types 

5.3.4.1 tosca.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., scripts) or indirectly (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 

¶ TOSCA Orchestrators MAY throw an error if it encounters a non-normative implementation artifact type 

that it is not able to process. 

5.3.4.3 tosca.artifacts.Implementation.Bash 

This artifact type represents a Bash script type that contains Bash commands that can be executed on the Unix 

Bash shell.   

{ƘƻǊǘƘŀƴŘ bŀƳŜ Bash 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Bash 

¢ȅǇŜ ¦wL tosca.artifacts.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.artifacts.Implementation.Python 

This artifact type represents a Python file that contains Python language constructs that can be executed within 

a Python interpreter.   
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{ƘƻǊǘƘŀƴŘ bŀƳŜ Python 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Python 

¢ȅǇŜ ¦wL tosca.artifacts.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 

The Node capability indicates the base capabilities of a TOSCA Node Type. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Node 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Node 

¢ȅǇŜ ¦wL tosca.capabilities.Node 

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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{ƘƻǊǘƘŀƴŘ bŀƳŜ Container 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Container 

¢ȅǇŜ ¦wL tosca.capabilities.Container 

5.4.3.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

num_cpus no integer greater_or_equal: 
1 

Number of (actual or virtual) CPUs associated with the 
Compute node. 

cpu_frequency no scalar-
unit.frequency 

greater_or_equal: 
0.1 GHz 

Specifies the operating frequency of CPU's core.  This 
property expresses the expected frequency of one (1) CPU 

as provided by the properǘȅ άnum_cpusέΦ 

disk_size no scalar-
unit.size 

greater_or_equal: 
0 MB 

Size of the local disk available to applications running on the 
Compute node (default unit is MB). 

mem_size no scalar-
unit.size 

greater_or_equal: 
0 MB 

Size of memory available to applications running on the 
Compute node (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: scalar - unit.frequency  

      r equired: false  

      constraints:  

        -  greater_or_equal: 0.1 GHz  

    disk_size:  

      type: scalar - unit.size  

      required: false  

      constraints:  

        -  greater_or_equal: 0  MB 

    mem_size:  

      type: scalar - unit.size  

      required: false  

      constraints:  

        -  greater_or_equal: 0  MB 



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 

5.4.4 tosca.capabilities.Endpoint 

This is the default TOSCA type that should be used or extended to define a network endpoint 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. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Endpoint 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Endpoint 

¢ȅǇŜ ¦wL tosca.capabilities.Endpoint 

5.4.4.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

protocol yes string default: tcp The name of the protocol (i.e., the protocol prefix) that the 
endpoint accepts (any OSI Layer 4-7 protocols) 
 
Examples: http, https, ftp, tcp, udp, etc. 

port no PortDef greater_or_equal: 1 
less_or_equal: 
65535 

The optional port of the endpoint. 

secure no boolean default: false Requests for the endpoint to be secure and use credentials 
supplied on the ConnectsTo relationship. 

url_path no string None The optional URL path of the ŜƴŘǇƻƛƴǘΩǎ ŀŘŘǊŜǎǎ ƛŦ ŀǇǇƭƛŎŀōƭŜ 
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 should 
be bound to.   
network_name: PRIVATE | PUBLIC |<network_name> | 
<network_id> 

initiator no string one of:  

¶ source 

¶ target 

¶ peer 
 
default: source 

The optional indicator of the direction of the connection. 

ports no map of 
PortSpec 

None The optional map of ports the Endpoint supports (if more than 
one) 

5.4.4.2 Attributes 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

ip_address yes string None Note: This is the IP address as propagated up by the associated 
ƴƻŘŜΩǎ Ƙƻǎǘ ό/ƻƳǇǳǘŜύ ŎƻƴǘŀƛƴŜǊΦ 

5.4.4.3 Definition 

tosca.capabilities.Endpoint:  

  derived_from: tos ca.capabilities.Root  
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  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 

¶ 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 capability represents a 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 floating (IP) address that the underlying network 

ŀǎǎƛƎƴǎ ŦǊƻƳ ŀ Ǉƻƻƭ ŀƭƭƻŎŀǘŜŘ ŦǊƻƳ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǳƴŘŜǊƭȅƛƴƎ ǇǳōƭƛŎ ƴŜǘǿƻǊƪΦ  ¢Ƙƛǎ ŦƭƻŀǘƛƴƎ ŀŘŘǊŜǎǎ ƛǎ ƳŀƴŀƎŜŘ 

ōȅ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ƴŜǘǿƻǊƪ ǎǳŎƘ ǘƘŀǘ Ŏŀƴ ōŜ ǊƻǳǘŜŘ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǇǊƛǾŀǘŜ ŀŘŘǊŜǎǎ ŀƴŘ ǊŜƳŀƛƴǎ ǊŜƭƛŀble to 

internet clients. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Endpoint.Public 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Endpoint.Public 

¢ȅǇŜ ¦wL tosca.capabilities.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 

¶ If the network_name is set to the reserved value PRIVATE or if the value is set to the name of network 

(or subnetwork) that is not public (i.e., has non-public IP address ranges assigned to it) then TOSCA 

Orchestrators SHALL treat this as an error. 

¶ If a dns_name is 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 should be used or extended to define a specialized administrator endpoint 

capability. 
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{ƘƻǊǘƘŀƴŘ bŀƳŜ Endpoint.Admin 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Endpoint.Admin 

¢ȅǇŜ ¦wL tosca.capabilities.Endpoint.Admin 

5.4.6.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 rue from its default of false  

  properties:  

    secure:   

      type: boolean  

      default: true  

      constraints:  

        -  equal: true  

5.4.6.3 Additional requirements 

¶ TOSCA Orchestrator implementations of Endpoint.Admin (and connections to it) SHALL assure that 

network-level security is enforced if possible. 

5.4.7 tosca.capabilities.Endpoint.Database 

This is the default TOSCA type that should be used or extended to define a specialized database endpoint 

capability. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Endpoint.Database 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Endpoint.Database 

¢ȅǇŜ ¦wL tosca.capabilities.Endpoint.Database 

5.4.7.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

None N/A N/A N/A N/A 

5.4.7.2 Definition 

tosca.capabilities. Endpoint. Database:  

  derived_from: tosca.capabilities.Endpoint   



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 151 of 267 

5.4.8 tosca.capabilities.Attachment 

This is the default TOSCA type that should be used or extended to define an attachment capability of a (logical) 

infrastructure device node (e.g., BlockStorage node). 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Attachment 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Attachment 

¢ȅǇŜ ¦wL tosca.capabilities.Attachment 

5.4.8.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 should be used to express an Operating System capability for a node.   

{ƘƻǊǘƘŀƴŘ bŀƳŜ OperatingSystem 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:OperatingSystem 

¢ȅǇŜ ¦wL tosca.capabilities.OperatingSystem 

5.4.9.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

architecture no string None The Operating System (OS) architecture. 
 
Examples of valid values include: 
x86_32, x86_64, etc. 

type no string None The Operating System (OS) type. 
 
Examples of valid values include: 
linux, aix, mac, windows, etc. 

distribution no string None The Operating System (OS) distribution. 
 
9ȄŀƳǇƭŜǎ ƻŦ ǾŀƭƛŘ ǾŀƭǳŜǎ ŦƻǊ ŀƴ άǘȅǇŜέ ƻŦ ά[ƛƴǳȄέ ǿƻǳƭŘ 
include:  debian, fedora, rhel and ubuntu. 

version no version None The Operating 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 

¶ 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 

ñtype ò value is set to either ñLinuxò, ñLINUXò or ñlinuxò in a service template, the processor would 

normalize all three values to ñlinuxò for matching purposes. 

5.4.10 tosca.capabilities.Scalable 

This is the default TOSCA type that should be used to express a scalability capability for a node.   

{ƘƻǊǘƘŀƴŘ bŀƳŜ Scalable 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Scalable 

¢ȅǇŜ ¦wL tosca.capabilities.Scalable 

5.4.10.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

min_instances yes integer default: 1 This property is used to 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 number of 
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 that should be the starting number of 
instances a TOSCA orchestrator should attempt to allocate. 
 
Note: The value for this property MUST be in the range 
ōŜǘǿŜŜƴ ǘƘŜ ǾŀƭǳŜǎ ǎŜǘ ŦƻǊ ΨƳƛƴψƛƴǎǘŀƴŎŜǎΩ ŀƴŘ 
ΨƳŀȄψƛƴǎǘŀƴŎŜǎΩ properties. 

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 

¶ The actual number of instances for a node may be governed by a separate scaling policy which 

conceptually would be associated to either a scaling-capable node or a group of nodes in which it is 

defined to be a part of.  This is a planned future feature of the TOSCA Simple Profile and not currently 

described. 

5.4.11 tosca.capabilities.network.Bindable 

A node type that includes the Bindable capability indicates that it can be bound to a logical network association 

via a network port. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ network.Bindable 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:network.Bindable 

¢ȅǇŜ ¦wL tosca.capabilities.network.Bindable 

5.4.11.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

N/A N/A N/A N/A N/A 

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 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 as 
defined in the TOSCA service template.  This name is not unique 
to the realized instance model of corresponding deployed 
application as each template in the model can result in one or 
more instances (e.g., scaled) when orchestrated to a provider 
environment. 

state yes string default: initial ¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ƛƴǎǘŀƴŎŜΦ  {ŜŜ ǎŜŎǘƛƻƴ άRelationship 
Statesέ ŦƻǊ ŀƭƭƻǿŜŘ ǾŀƭǳŜǎΦ 

5.6.1.2 Definition 

tosca.relationships.Root:  

  description: The TOSCA root Relationship Type all  other TOSCA base 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 

This type represents a general dependency relationship between two nodes. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ DependsOn 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:DependsOn 

¢ȅǇŜ ¦wL tosca.relationships.DependsOn 

5.6.2.1 Definition 

tosca.relationships.DependsOn:  

  derived_from: tosca.relationships.Root  

  valid_target _type s: [ tosca.capabilities. Node ]  
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5.6.3 tosca.relationships.HostedOn 

This type represents a hosting relationship between two nodes. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ HostedOn 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:HostedOn 

¢ȅǇŜ ¦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 between two nodes. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ ConnectsTo 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:ConnectsTo 

¢ȅǇŜ ¦wL tosca.relationships.ConnectsTo 

5.6.4.1 Definition 

tosca.relations hips .ConnectsTo:  

  derived_from: tosca.relationships.Root  

  valid _target _type s: [ tosca.capabilities.Endpoint  ]  

  properties:  

    credential:  

      type: tosca.datatypes.Credential  

      required: false  

5.6.4.2 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

credential no Credential None The security credential to use to present to the target endpoint to 
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. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ AttachesTo 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:AttachesTo 

¢ȅǇŜ ¦wL tosca.relationships.AttachesTo 

5.6.5.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

location yes string min_length: 1 The relative location (e.g., path on the file system), which 
provides the root location to address an attached node. 
ŜΦƎΦΣ ŀ Ƴƻǳƴǘ Ǉƻƛƴǘ κ ǇŀǘƘ ǎǳŎƘ ŀǎ ΨκǳǎǊκŘŀǘŀΩ 
 
bƻǘŜΥ ¢ƘŜ ǳǎŜǊ Ƴǳǎǘ ǇǊƻǾƛŘŜ ƛǘ ŀƴŘ ƛǘ Ŏŀƴƴƻǘ ōŜ άǊƻƻǘέΦ 

device no string None The logical device name which for the attached device (which 
is represented by the target node in the model). 
ŜΦƎΦΣ ΨκŘŜǾκƘŘŀмΩ 

5.6.5.2 Attributes 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

device no string None The logical name of the device as exposed to the instance. 
Note: A runtime property that gets 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 intentional network routing between two Endpoints in different networks. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ RoutesTo 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:RoutesTo 

¢ȅǇŜ ¦wL tosca.relationships.RoutesTo 

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 

¶ Designers of Node 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 

ŀ άbƻ hǇŜǊŀǘƛƻƴέ ƻǊ άƴƻ-ƻǇέΦ 

¶ The default behavior when providing scripts for an operation in a sub-type (sub-class) or a template of 

an existing type which already has a script provided for that operation SHALL be override. Meaning that 

ǘƘŜ ǎǳōŎƭŀǎǎŜǎΩ ǎŎǊƛǇǘ ƛǎ ǳǎŜŘ ƛƴ ǇƭŀŎŜ ƻŦ ǘƘŜ ǇŀǊŜƴǘ ǘȅǇŜΩǎ ǎŎǊƛǇǘΦ 

5.7.2 Best Practices 

¶ 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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{ƘƻǊǘƘŀƴŘ bŀƳŜ  Standard 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca: Standard 

¢ȅǇŜ ¦wL tosca.interfaces.node.lifecycle.Standard 

5.7.4.1 Definition 

tosca .interfaces.node. l ifecycle .Standard :  

  derived_from: tosca.interfaces.Root  

  create:  

    description: Standard lifecycle create operation.  

  configure:  

    description: Standard l ifecycle configure operation.  

  start:  

    description: Standard l ifecycle st art operation.  

  stop:  

    description: Standard lifecycle stop operation.  

  delete:  

    description: 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.g., 
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 
finds that the nodeôs template has a create operation that provides a filename (or references to an artifact which 
describes a file) of a known TOSCA deployment artifact type such as an Open Virtualization Format (OVF) image 
it will automatically deploy that image into the SoftwareComponentôs host Compute node. 

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: 
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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. 

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. 
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5.7.5 tosca.interfaces.relationship.Configure 

The lifecycle interfaces define the essential, normative operations that each TOSCA Relationship Types may 

support.     

{ƘƻǊǘƘŀƴŘ bŀƳŜ Configure 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Configure 

¢ȅǇŜ ¦wL tosca.interfaces.relationship.Configure 

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: Operation to 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  

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 
ñinterleaveò the operations invocations of the Configure interface with those of the nodeôs own Standard lifecycle 
interface. This concept is illustrated below: 

5.7.5.3 Normal node start sequence with Configure relationship operations 

The following diagram shows how the TOSCA orchestrator would invoke Configure lifecycle operations in 

conjunction with Standard lifecycle operations during a typical startup sequence on a node. 

5.7.5.4 Node-Relationship configuration sequence 

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 the pre_configure_source  or pre _configure_target  operation as supplied by the 

relationship on the node.    

Invoke the nodŜΩǎ configure  operation.   

Invoke either the post_configure_source  or post_configure_target  as supplied by the relationship 

on the node. 

Note that the pre_configure_xxx  and post_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 

¶ The target (provider) MUST be active and running (i.e., all its dependency stack MUST be fulfilled) prior 

to invoking add_target 

¶ In other words, all Requirements MUST be satisfied before it advertises its capabilities (i.e., the 

attributes of the matched Capabilities are available). 

¶ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ƛǘ Ŏŀƴƴƻǘ ōŜ άŎƻƴǎǳƳŜŘέ ōȅ ŀƴȅ ŘŜǇŜƴŘŜƴǘ ƴƻŘŜΦ 

¶ Conversely, since the source (consumer) needs information (attributes) about any targets (and their 

attributes) being removed before it actually goes away. 

¶ The remove_target  operation should only be executed if the target has had add_target  executed. BUT 

ƛƴ ǘǊǳǘƘ ǿŜΩǊŜ ŦƛǊǎǘ ƛƴŦƻǊƳŜŘ ŀōƻǳǘ ŀ ǘŀǊƎŜǘ ƛƴ pre_configure_source , so if we execute that the source 

node should see remove_target  called to cleanup. 

¶ Error handling: If any node operation of the topology fails processing should stop on that node template 

and the failing operation (script) should return an error (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).  
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{ƘƻǊǘƘŀƴŘ bŀƳŜ Root 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Root 

¢ȅǇŜ ¦wL tosca.nodes.Root 

5.8.1.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

N/A N/A N/A N/A The TOSCA Root Node type has no specified properties. 

5.8.1.2 Attributes 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

tosca_id yes string None A unique identifier of the realized instance of a Node Template 
that derives from any TOSCA normative type. 

tosca_name yes string None This attribute reflects the name of the Node Template as 
defined in the TOSCA service template.  This name is not unique 
to the realized instance model of corresponding deployed 
application as each template in the model can result in one or 
more instances (e.g., scaled) when orchestrated to a provider 
environment. 

state yes string default: initial ¢ƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƴƻŘŜ ƛƴǎǘŀƴŎŜΦ  {ŜŜ ǎŜŎǘƛƻƴ άNode Statesέ ŦƻǊ 
allowed values. 

5.8.1.3 Definition 

tosca.nodes.Root:  

  description:  The TOSCA Node Type all  other TOSCA base Node Types derive from  

  attributes:  

    tosca_id:  

      type: string  

    tosca_name:  

      type: string  

    state:  

      type: string  

  capabilities:  

    feature:  

      type: tosca.capabilities.Node  

  requirements:  

    -  dependency:  

        capability: tosca.capabilities.Node  

        node: tosca. nodes.Root  

                 relationship: tosca.relationships.DependsOn  

                 occurrences: [ 0, UNBOUNDED ]  

  interfaces:  

    Standard:  

      type: tosca.interfaces.node.lifecycle.Standard   
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5.8.1.4 Additional Requirements 

¶ 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 TOSCA Compute node 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 logically 

ōŜ ǾƛŜǿŜŘ ŀǎ ŀ όǊŜŀƭ ƻǊ ǾƛǊǘǳŀƭύ άǎŜǊǾŜǊέΦ 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Compute 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Compute 

¢ȅǇŜ ¦wL tosca.nodes.Compute 

5.8.2.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

N/A N/A N/A N/A N/A 

5.8.2.2 Attributes 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

private_address no string None The primary private IP address assigned by the cloud provider 
that applications may use to access the Compute node. 

public_address no string None The primary public IP address assigned by the cloud provider 
that applications may use to access the Compute node. 

networks no map of 
NetworkInfo 

None The list of logical networks assigned to the compute host 
instance and information about them. 

ports no map of 
PortInfo 

None The list of logical ports assigned to the compute host instance 
and information 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  

    os:  

      type: tosca.capabilit i es.OperatingSystem  

    scalable:  

      type: tosca.capabilities.Scalable  

    binding:  

      type: tosca.capabilities. network. Bindable  

5.8.2.4 Additional Requirements 

¶ 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 supplied in the a node template derived from the Compute node type. 

5.8.3 tosca.nodes.SoftwareComponent 

The TOSCA SoftwareComponent  node represents a generic software component that can be managed and run 

by a TOSCA Compute Node Type.  

{ƘƻǊǘƘŀƴŘ bŀƳŜ SoftwareComponent 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:SoftwareComponent 

¢ȅǇŜ ¦wL tosca.nodes.SoftwareComponent 

5.8.3.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

component_version no version None ¢ƘŜ ƻǇǘƛƻƴŀƭ ǎƻŦǘǿŀǊŜ ŎƻƳǇƻƴŜƴǘΩǎ ǾŜǊǎƛƻƴ. 

admin_credential no Credential None The optional credential that can be used to authenticate to the 
software component. 

5.8.3.2 Attributes 

bŀƳŜ wŜǉǳƛ
ǊŜŘ 

¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

N/A N/A N/A N/A N/A 
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5.8.3.3 Definition 

tosca.nodes.SoftwareComponent:  

  derived_from : tosca.nodes.Root  

  properties:  

    # domain- specific software component version  

    component_version:  

      type: version  

      required: false  

    admin_credential :  

      t ype: tosca.datatypes.Credential  

      required: false  

  requirements:  

    -  host:  

        capability: tosca.capabilities.Container  

        node: tosca.nodes.Compute  

        relationship : tosca.relationships.HostedOn  

5.8.3.4 Additional Requirements 

¶ Nodes that can directly be managed and run by a TOSCA Compute Node Type SHOULD extend from this 

type. 

5.8.4 tosca.nodes.WebServer 

This TOSA WebServer Node Type represents an abstract software component or service that is capable of 

hosting and providing management operations for one or more WebApplication  nodes. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ WebServer 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:WebServer 

¢ȅǇŜ ¦wL tosca.nodes.WebServer 

5.8.4.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

None N/A 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 

¶ 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 TOSCA WebApplication  node represents a 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.  

{ƘƻǊǘƘŀƴŘ bŀƳŜ WebApplication 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca: WebApplication 

¢ȅǇŜ ¦wL tosca.nodes.WebApplication 

5.8.5.1 Properties 

Name Required Type Constraints Description 

context_root no string None The web applicationôs context root which designates the 
applicationôs URL path within the web server it is hosted 
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 node represents a typical relational, SQL Database Management System software component 

or service. 

5.8.6.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

root_password no string None The optional root password for the DBMS server. 

port no integer None ¢ƘŜ 5.a{ ǎŜǊǾŜǊΩǎ Ǉƻrt. 

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 TOSCA Database  node represents a logical database that can be managed and hosted by a TOSCA DBMS 

node. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Database 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Database 

¢ȅǇŜ ¦wL tosca.nodes.Database 

5.8.7.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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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bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 the 
ΨǳǎŜǊΩ ǇǊƻǇŜǊǘȅΦ 

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 TOSCA ObjectStorage  node represents storage that provides the ability to store data as objects (or BLOBs 

of data) without consideration for the underlying filesystem or devices. 
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{ƘƻǊǘƘŀƴŘ bŀƳŜ ObjectStorage 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:ObjectStorage 

¢ȅǇŜ ¦wL tosca.nodes.ObjectStorage 

5.8.8.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

name yes string None The logical name of the object store (or container). 

size no scalar-
unit.size 

greater_or_equal: 
0 GB 

The requested initial storage size (default unit is in 
Gigabytes). 

maxsize no scalar-
unit.size 

greater_or_equal: 
0 GB 

The requested maximum storage size (default unit is in 
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: 

¶ Subclasses of the tosca.nodes.ObjectStorage  node type may impose further constraints on 

ǇǊƻǇŜǊǘƛŜǎΦ  CƻǊ ŜȄŀƳǇƭŜΣ ŀ ǎǳōŎƭŀǎǎ Ƴŀȅ ŎƻƴǎǘǊŀƛƴ ǘƘŜ όƳƛƴƛƳǳƳ ƻǊ ƳŀȄƛƳǳƳύ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ΨnameƦ 

ǇǊƻǇŜǊǘȅ ƻǊ ƛƴŎƭǳŘŜ ŀ ǊŜƎǳƭŀǊ ŜȄǇǊŜǎǎƛƻƴ ǘƻ ŎƻƴǎǘǊŀƛƴ ŀƭƭƻǿŜŘ ŎƘŀǊŀŎǘŜǊǎ ǳǎŜŘ ƛƴ ǘƘŜ ΨÎÁÍÅƦ property. 

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 Network Attached 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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{ƘƻǊǘƘŀƴŘ bŀƳŜ BlockStorage 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:BlockStorage 

¢ȅǇŜ ¦wL tosca.nodes.BlockStorage 

5.8.9.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

size yes * scalar-
unit.size 

greater_or_equal
: 1  MB 

The requested storage size (default unit is MB). 
 
* Note: 

¶ Required when an existing volume 
(i.e., volume_id) is not available. 

¶ If volume_id is provided, size is 
ignored.  Resize of existing volumes is 
not considered at this time. 

volume_id no  string None ID of an existing volume (that is in the 
accessible scope of the requesting application). 

snapshot_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 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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 

¶ The size  property is required when an existing volume (i.e., volume_i d) is not available. However, if the 

property volume_i d is provided, the size  property is ignored.   

5.8.9.5 Notes 

¶ Resize is of existing volumes is not considered at this time. 

¶ It is 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). 

¶ Currently, this version of the Simple Profile does not consider regions (or availability zones) when 

modeling storage. 

5.8.10 tosca.nodes.Container.Runtime 

The TOSCA Container  Runtime node represents operating system-level virtualization technology used to run 

multiple application services on a single Compute host. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Container.Runtime 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Container.Runtime 

¢ȅǇŜ ¦wL tosca.nodes.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 TOSCA Containe r  Application node represents an application that requires Container -level virtualization 

technology. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Container.Application 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Container.Application 

¢ȅǇŜ ¦wL tosca.nodes.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 TOSCA Load Balancer  node represents logical function that be used in conjunction with a Floating Address 

ǘƻ ŘƛǎǘǊƛōǳǘŜ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǘǊŀŦŦƛŎ όƭƻŀŘύ ŀŎǊƻǎǎ ŀ ƴǳƳōŜǊ ƻŦ ƛƴǎǘŀƴŎŜǎ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ όŜΦƎΦΣ ŦƻǊ ŀ ŎƭǳǎǘŜǊŜŘ ƻǊ 

scaled application). 

{ƘƻǊǘƘŀƴŘ bŀƳŜ LoadBalancer 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:LoadBalancer 

¢ȅǇŜ ¦wL tosca.nodes.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 ÎÇ ƽ)0ƾ ÃÌÉÅÎÔƦÓ ÏÎ ÔÈÅ ÐÕÂÌÉÃ ÎÅÔ×ÏÒË ÃÁÎ ÃÏÎÎÅÃÔ ÔÏ 

  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: 

¶ A LoadBalancer  node can still be instantiated and managed independently of any applications it would 

ǎŜǊǾŜΤ ǘƘŜǊŜŦƻǊŜΣ ǘƘŜ ƭƻŀŘ ōŀƭŀƴŎŜǊΩǎ application  requirement allows for zero occurrences. 

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) TOSCA Group Type definition that all other TOSCA base Group Types derive 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: 

¶ Group operations are not necessarily tied directly to member nodes that are part of a group.   

¶ Future versions of this specification will create sub types of the tosca.groups.Root  type that will 

describe how Group Type operations are to be orchestrated. 

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 Policy Type definition that all other TOSCA base Policy Types derive from.   

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 Policy Type definition 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 Policy Type definition 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 Policy Type definition 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 Policy Type definition 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 Cloud Service Archive (CSAR) format 
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 TOSCA- Metadata  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 required to put TOSCA definitions files into a special ñDefinitionsò directory, but 
definitions YAML files can be placed into any directory within the CSAR file. 

6.2 TOSCA Meta File 

The TOSCA.meta file 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.meta file, 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.meta file. 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.meta file compared to TOSCA 1.0, the CSAR- Version  

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.meta file according to this TOSCA Simple Profile specification. 

TOSCA- Meta- File - Version: 1 .0  

CSAR- Version: 1.1  

Created - By: OASIS TOSCA TC 

Entry - Definitions: d efinitions/tosca_elk.yaml  

 

This TOSCA.meta file indicates its simplified TOSCA Simple Profile structure by means of the CSAR- Version  

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 networking 
 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 between these. 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 implementation to fulfill 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 infrastructures. 

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 application and 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 mapping into 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 two approaches is possible simultaneously and required to 

avoid having to re-write 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 address the most common 

application connectivity requirements while avoiding dependencies on specific network technologies 

and constructs. Service Template authors and cloud providers are able to express unique/non-portable 

semantics by defining their own specialized network Requirements and Capabilities. 

7.2 Connectivity Semantics 

TOSCAôs application centric approach includes the modeling of network connectivity semantics from an 
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 relate the source Node Typeôs endpoint to the required endpoint in the target node 
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 using the Bindable 

capability type. 

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 case is a ñclientò component connecting to a ñserverò 
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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.ConnectsTo relationship. This ñreverseò connection initiation direction is typically required due 
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 fulfillment 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 fulfillment 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 this is the most pervasive in todayôs cloud infrastructures. The layer 4 ports 
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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 Templates donôt contain explicit plans). This means that the 
TOSCA orchestrator must be able to infer a suitable logical connectivity model from the Service Template and 
then decide how to provision the logical connectivity, referred to as ñfulfillmentò, on the available underlying 
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. TOSCAôs application centric approach only requires 
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 described below letôs assume we have a typical 3-tier application which is consisting of FE 
(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 application in service providerôs on-premise cloud, itôs very common that one or more of the 
applicationôs services should be accessible from an ad-hoc OAM (Operations, Administration and Management) 
network which exists in the service provider backbone.  

 

As an application network designer, Iôd like to express in my TOSCA network template (which corresponds to my 
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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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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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. I also want to segment my 

traffic by setting a:

SEGEMANTATION ID: 1200

(e.g. VLAN, GRE Tunnel)

Other Backbone Services 

S2
S3S1
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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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7.5 Network Types 

7.5.1 tosca.nodes.network.Network 

The TOSCA Network  node represents a simple, logical network service. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Network 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Network 

¢ȅǇŜ ¦wL tosca.nodes.network.Network 

7.5.1.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

ip_version no integer valid_values: [4, 6] 
default: 4 

The IP version of the requested network  

cidr no string None The cidr block of the requested network 

start_ip no string None The IP address to be used as the 1st one 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 addresses 
derived from the cidr block full IP range 

gateway_ip no string None The gateway IP address.  
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bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

network_name no string None An Identifier that represents an existing Network instance in 
the underlying cloud infrastructure ς OR ς be used as the name 
of the new created network. 

¶ If network_name is provided along with network_id  
they will be used to uniquely identify an existing network 
and not creating a new one, means all other possible 
properties are not allowed. 

¶ network_name should be more convenient for using. But 
in case that network name uniqueness is not guaranteed 

then one should provide a network_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. 

¶ Appearance of networ k_id  in network template 
instructs the Tosca container to use an existing network 
instead of creating a new one. 

¶ network_name should be more convenient for using. But 
in case that network name uniqueness is not guaranteed 

then one should add a network_id  as well.  

¶ network_name and network_id  can be still used 
together to achieve both uniqueness and convenient. 

segmentation_id no string None A segmentation identifier in the underlying cloud infrastructure 

(e.g., VLAN id, GRE tunnel id). If the segmentation_id  is 

specified, the network_type  or physical_network  
properties should be provided as well. 

network_type no string None Optionally, specifies the nature of the physical network in the 
underlying cloud infrastructure. Examples are flat, vlan, gre or 

vxlan. For flat and vlan types, physical_network  should 
be provided too. 

physical_network no string None Optionally, identifies the physical network on top of which the 
network is implemented, e.g. physnet1. This property is 

required if network_type  is flat or vlan. 

dhcp_enabled no boolean default: true Indicates the TOSCA container to create a virtual network 
instance with or without a DHCP service.  

7.5.1.2 Attributes 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

segmentation_id no string None The actual segmentation_id that is been assigned 
to the network by the underlying cloud 
infrastructure.  

7.5.1.3 Definition 

  tosca.nodes. network. Network:  

    derived_from: tosca.nodes.Root  

    properties:  

      ip_version:  

        type: integer  

        required: false  
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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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{ƘƻǊǘƘŀƴŘ bŀƳŜ Port 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Port 

¢ȅǇŜ ¦wL tosca.nodes.network.Port 

7.5.2.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

ip_address no string None Allow the user to set a fixed IP address.  
 
Note that this address is a request to the provider which they 
will attempt to fulfill but may not be able to dependent on the 
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 more than 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. The order 
values must represent a positive, arithmetic progression that 
ǎǘŀǊǘǎ ǿƛǘƘ л όŜΦƎΦ лΣ мΣ нΣ ΧΣ ƴύΦ      

is_default no boolean default: false Set is_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 compute node can 
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 allocation is done 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 the IP allocation is done from 
the entire CIDR block of the network. 

7.5.2.2 Attributes 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

ip_address no string None The IP address would be assigned to the associated 
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 includes the Linkable capability indicates that it can be pointed by 

tosca.relationships.network.LinksTo relationship type. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Linkable 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:.Linkable 

¢ȅǇŜ ¦wL tosca.capabilities.network.Linkable 

7.5.3.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

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. 



TOSCA-Simple-Profile-YAML-v1.0-cos01  17 August 2016 
Standards Track Work Product Copyright © OASIS Open 2016. All Rights Reserved. Page 189 of 267 

{ƘƻǊǘƘŀƴŘ bŀƳŜ LinksTo 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:LinksTo 

¢ȅǇŜ ¦wL tosca.relationships.network.LinksTo 

7.5.4.1 Definition 

tosca.relations hips . network.LinksTo :  

  derived_from: tosca.relationships. DependsOn 

  valid_target _type s: [ tosca.ca pabilities. network.Linkable  ]  

7.5.5 tosca.relationships.network.BindsTo 

This type represents a network association relationship between Port and Compute node types. 

{ƘƻǊǘƘŀƴŘ bŀƳŜ network.BindsTo 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:BindsTo 

¢ȅǇŜ ¦wL tosca.relationships.network.BindsTo 

7.5.5.1 Definition 

tosca.relations hips . network.Binds To:  

  derived_from: tosca.relationships. DependsOn 

    valid_target _type s: [ tosca.c apabilities. network.Bindable  ]  

7.6 Network modeling approaches 

7.6.1 Option 1: Specifying a network outside the applicationôs Service Template 

This approach allows someone who understands the applicationôs networking requirements, mapping the details 
of the underlying network to the appropriate node templates in the application. 

 

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 
doing any modification in service template but just ñplug-inò the desired network modeling. The network modeling 
can reside in the same service template file but the best practice should be placing it in a separated self-
contained network template file. 

 

This ñpluggableò network template approach introduces a new normative node type called Port, capability called 
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 
ñtouchingò the compute itself. 

 

The following diagram series demonstrate the plug-ability strength of this approach. 

[ŜǘΩǎ ŀǎǎǳƳŜ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ŘŜǎƛƎƴŜǊ Ƙŀǎ ƳƻŘŜƭŜŘ ŀ ǎŜǊǾƛŎŜ ǘŜmplate as shown in Figure 1 that describes the 

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 environment without 

any change.  
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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 the correct 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: 

 

Figure-7: Service template with network template A 

²ƘŜƴ ǘƘŜǊŜΩǎ ŀ ƴŜǿ ǘŀǊƎŜǘ ŎƭƻǳŘ ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ Ǌǳƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻƴΣ ǘƘŜ ƴŜǘǿƻǊƪ ŘŜǎƛƎƴŜǊ ƛǎ ǎƛƳǇƭȅ ŎǊŜŀǘŜǎ 

a new network template B that corresponds to the new environmental conditions 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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7.6.2 Option 2: Specifying network requirements within the applicationôs Service 
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 a typical 3-tier 

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:  
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 ip_ version:  { get_input: data_network_ip_version }  

       cidr: { get_input: data_network_cidr }  
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8 Non-normative 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 ñimageò (a TOSCA deployment artifact type) which is a binary comprised of one 
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.QCOW2 

A Virtual Machine (VM) formatted as a QEMU emulator version 2 standard disk image. 

8.1.3.1 Definition 

tosca.artifacts. Deployment.Image .VM.QCOW2: 

  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: [ qcow2 ]  

8.2 Capability Types 

This section contains are non-normative Capability Types used in use cases and examples.   
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8.2.1 tosca.capabilities.Container.Docker 

The type indicates capabilities of a Docker runtime environment (client). 

{ƘƻǊǘƘŀƴŘ bŀƳŜ Container.Docker 

¢ȅǇŜ vǳŀƭƛŦƛŜŘ bŀƳŜ tosca:Container.Docker 

¢ȅǇŜ ¦wL tosca.capabilities.Container.Docker 

8.2.1.1 Properties 

bŀƳŜ wŜǉǳƛǊŜŘ ¢ȅǇŜ /ƻƴǎǘǊŀƛƴǘǎ 5ŜǎŎǊƛǇǘƛƻƴ 

version no version[] None The Docker version capability (i.e., the versions supported by 
the capability). 

publish_all no boolean default: false Indicates that all ports (ranges) listed in the dockerfile using 

the EXPOSE keyword be published. 

publish_ports no list of 
PortSpec 

None List of ports mappings from source (Docker container) to 
target (host) ports to publish.  

expose_ports no list of 
PortSpec 

None List of ports mappings from source (Docker container) to 
expose to other Docker containers (not accessible outside 
host).    

volumes no list of 
string 

None The dockerfile VOLUME command which is used to enable 
access from the Docker container to a directory on the host 
machine. 

host_id no string None The optional identifier of an existing host resource that should 
be used to run this container on. 

volume_id no string None The optional identifier of an existing storage volume 
όǊŜǎƻǳǊŎŜύ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ŎƻƴǘŀƛƴŜǊΩǎ 
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:  








































































































































