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What is first?

EBOM
PBS-What?

WBS-How?
OBS-Who?

CBS-How much?



X Breakdown Structures
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Needs and Challenges

e KPIs for each subsystem/component
e Validation (data & structure)

e Computation
. [ X X ]

View or profile over the
same structure



Characterization of a
PBS



-Hierarchical structure

oslc-core:Resource skos:Concept kos:inScheme skos:ConceptScheme

is-a
is-a is-a |
PBSltem
skos:exactmatch
skos:broader
skos:closematch skos:narrower
pscs:relatedMatch . :
ista
System Subsystem Component
kos:broade kos:broade

Vocabulary & Conceptual Model



2-Dynamic structure

e New subsystems and components can be
added

e Observations are dynamically generated

e Validation is required

= Checking consistency
m Data integrity

e Different views of the same
structure (relationship-based)



3-OSLC Resource

OSLC Knowledge
Management

OSLC KPiIs



OSLC Overview

Situating contributions

Others
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*Mobile

OSLC KPlIs
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OSLC KPIs

e Observations are linked to any PBS item.
e Based on the W3C RDF Data Cube Vocabulary

L]
observations
gb:Dataset -qb:Structure qb:DataStructureDefinition
PBSitem -
1.* 1 1
1.* 1 -gb:ComponentProperty
-oslc_kpi:dataset 1 —gb:dataset 1 1
oslc_kpi:KP1 1.* 1 |oslc_kpi:Observation gb:ComponentSpecification

-gb:measure | €@

Joslc_kpi:ref indicator

]
‘1) -los kpi:aggregates %

qb:DimensionProperty qgb:AttributeProperty qb:MeasureProperty

Aggregation of KPls implies the need of indicating
an OWA operator and a weight.




OSLC KPIs (spec.)
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Validation
anhd
Computation



RDF-data validation

(existing approaches)

Process Type Creation Scope Refs.
Structure and  data | Vocabulary- Semantic Web RDF Datasets (Baclawski et al.
validation based reasoner 2002)
(Consistency check)
Structure validation | Query-based Hand-made RDF termplates | RDF datasets (Bizer and
Cyganiak 2009)
Data validation W ocabulary- Hand-made RDF datasets (Hoganetal. 2012)
based
Structure validation Query-bhased Hand-made RDF Data Cube | (Cyganiak and
Vocabulary Reynolds 2014)
Structure Vocabulary- Hand-made or autormatically | OSLC Resource Shape (Ryman, Hors, and
based generated by an OSLC API Speicher 2013)
Structure Vocabulary- Hand-made Dublin Core Description | (Coyle and Baker
based Set Profiles 2013)
Structure and  data | Query-based Autormnatic  generation  of | RDF datasets (Boneva et al
validation (generated SPARQL queries 2014)
from  ShEX
expressions)
Structure and  data | Vocabulary Hand-made Computex vocabulary (. Alvarez-
wvalidation and Query- Rodriguez, Labra-
based Gayo, and Ordofiez
de Pablos 2013)
Structure and  data | Vocabulary Automatic  generation of | OWL and RDF under
validation and  Query- | SPARQL queries Closed World Assumption
based
Structure and  data | Query-based SPIN language + SPARQL | RDF datasets (Holger
validation queries Knublauch, James
A, Hendler, and
Kingsley  Idehen
2011

On-ongoing effort W3C SHACL (Sept. 2014)

(Shapes Constraint Language)




RDF-data validation

Process Type Tool Scope
Structure Data | Vocabulary-  Pellet SKOS, RDF Data
validation based Cube  Vocabulary
and OSLC
Resource Shape
Structure validation | Query-based — Hand-made SPARQL quertes | SKOS
(74) and a SheX processor
Structure validation | Query-based — SPARQL queries (22) from the | RDF Data Cube
spectfication and a custom | Vocabulary
Java-based processor
Structure validation | Query-based — Auto  generated SPARQL | OSLC  Resource
quertes and a SheX processor | Shape
Computation Query-based  Auto generated SPARQL | RDF Data Cube
validation queries and a custom Java- | Vocabulary

based processor




Advanced checkings

knowledgeMANAGER

File Terminology Conceptual Model Patterns Formalization Indexing & Retrieval Artifacts System Repository o g
XQ [¥ import 9 > 6:_ D
[2 Export C a o G
Organizational | PBS Other Advanced Relationship Relationships Lessons Dashboard
viewpoints v search types suggestions leamed
System Dashboard
69 «Aggregation»
&7 «Dependency» elationships Advanced
4 (O System 67 «Equivalence»
4 Subsystem Cj «http://mydomain.com/#has-part»
4 @ Compo

O Ele 69 «http://mydomain/#has-part»

7 ahttpy//www.aw3.0rg/1999/02/22-rdf-syntax-nsétypes
6-7 «http://www.w3.0rg/2000/01/rdf-schema#domain=
69 «http://www.w3.0rg/2000/01/rdf-schema#label»

C:) «http://www.w3.0rg/2000/01/rdf-schema#range»

69 «Realization»

6 thesaurus terms in this view

I Ready Connected to ‘Gi\repositories\RQA-V14\v14.1\BBDD\Rqa Quality Analyzer v14.1 (English) Next Generation.mdb’ -




Evaluation

e Compare traditional vs PBS
e Apply a multi-criteria technique
e Establish a ranking



Traditional
VS
Semantic
PBS



AHP

(Analytical Hierarchy Process)

Select indicators

and metrics
Establish Evaluate

* Service : Create index :
Measurement Index weights alternatives




Criteria

e PBS as a Service
e Use of the Service Measurement Index (v2.0)

.....................................................
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Results

Accountability
0,250
0,200
Usability Agility
Secunty & privacy Assurance
—4—Reference
~&-Traditional PBS

~#—PBS as Linked Data

Performance Financial




Conclusions

The PBS is one of the basic structures for any product
development
Valuable data and information

= Static and Dynamic

Different views on the same data
Need of validation and computation

= Data consistency and integrity
» Advanced checking



Future Work

PBS as a resource that can be fully exchanged
Reactive and continuous validation of PBS data
Quality assurance

Alignment to new specifications E.g. SHACL
Merging with existing PBS management tools
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