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Canada’s Digital Journey
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Canadian Data Strategy Roadmap of 
the Federal Public Service

Greater usability and availability of data

Digital 9 (D9)

Collaborative network of the world's leading digital 
governments with a common goal of harnessing 

digital technology to improve citizens' lives.

International Open Data Charter

A set of principles and best practices for the release 
of governmental open data.

Statistics Canada – Data Analytics as a 
Service

A set of capabilities enabling data and analytics.
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Opportunity Statement
• Statistical Classification Stewardship is well established.
• Statistical Classifications are well represented in GSIM (Generic Statistical Information Model).
• Statistical Classifications are well represented in RDF (Resource Description Framework) with 

the use of SKOS (Simple Knowledge Organization System) and XKOS (Extended Knowledge 
Organization System).

• Optimal interoperability requires both common information objects and common methods to 
manipulate them (CRUD). 

• Long tradition of information object standardization via common data/information models in the 
statistical domain, e.g. GSIM, SDMX, DDI, Neuchâtel, etc.

• No standardization of methods.
• We propose to define a standard Statistical Classification API : set of agreed-upon 

specifications for protocol messages (methods) and responses (information objects).
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Interoperability layers

• Interoperability is often understood as being just about communication protocols and 
infrastructure

• In fact, interoperability has multiple levels
• The European Interoperability Framework identifies 4 levels, i.e. technical, semantic, organizational 

and legal.
• Others split the first two into three or four, e.g. system, syntactic, structural and semantic. 

• Core interoperability:
• System (technical): infrastructure and physical communication protocols, e.g. HTTP, REST, etc.
• Syntactic (structure): common representations (data formats) and exchange models, e.g. SDMX 

schemas, DDI 3.x, NIEM, etc.
• Semantic (meaning): conceptual models, vocabularies and ontologies, e.g. SDMX concepts, DDI 4 

conceptual model, SKOS/XKOS, etc. 
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Some common endpoint types
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Approach Usability Protocol Return type

REST Entity-centric Easy HTTP JSON, XML, HTML, 
YAML, TEXT, etc.

SOAP Function-centric Easy HTTP, SMTP, UDP, 
etc.

XML

SPARQL Query-centric Hard HTTP JSON-LD, RDF-XML, 
Turtle, n-triples, 
HTML

ODATA Model-centric Medium HTTP JSON, XML
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API (entities and methods) standardization

• “Entities [and their operations] are not to be multiplied beyond necessity” – (A variant of 
the famous Ockham’s razor)

• We have tackled the entity multiplication in the statistical domain with the development of 
common data/information models, e.g. GSIM, SDMX, DDI, Neuchâtel, etc.

• However, we haven’t standardized the mechanisms to manipulate entities in those 
models. This has led to a proliferation of ways to

• Access and interact with the same information object (CRUD)
• Define a fragment of an information object
• Deal with composite information objects (including some or all of their parts)

• We need to standardize operations (API methods) to tackle their unnecessary 
multiplication.
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Example: Get statistical classification

• SOAP: potentially large number of operation names (e.g. getClassification, getSC, 
Classification, StatClass, getStatClass, etc.)

• REST: just one operation name (GET), but many possible interpretations/implementations 
(e.g. whole classification, a subset of attributes, related entities like levels and items, etc.)

• Both protocols: many different ways of defining the same parameters (e.g. items, 
withItems, hierarchy, includeHierarchy, complete, etc. are all potential names for a 
Boolean parameter indicating whether or not to return classification items)

• Without some sort of entity operation standardization, interoperability is at risk.
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API design

• What constitutes an entity?
• A class (information object) in an information model
• A group of classes related by part-whole relationships (e.g. UML aggregation/composition)
• A group of classes realizing a pattern (e.g. DDI collections pattern)

• Entity-centric API design principles
• Methods should be coupled to entities
• Each entity should have only one method per CRUD operation
• Each method should manipulate:

• An entire entity, including all its sub-entities (parts)
• A sub-entity (or a set of them)
• An entity fragment, i.e. a subset of its attributes
• Links to associated entities (for navigation)
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Rest vs. SOAP

• REST: entity(or resource)-centric
• CRUD operations (GET, PUT, etc.) apply to a resource. A resource is an entity in a data model, 

which can be a composite of classes
• Aligns well with the design principles, as long as resources are mapped to the proper 

information model classes

• SOAP: function(or method)-centric
• SOAP methods can do CRUD with arbitrary sets of entities
• Methods should be designed to align with the design principles
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Current State – Web Service APIs
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Current State – Downloadable DDI
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Current State – SDMX
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Current State – Custom Response Messages in XML/JSON
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Moving Forward - Governance (Who & How)

• United Nations – Statistics Division
• United Nations – Economic Commission for Europe
• DDI
• SDMX
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