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A study on ontology design for NCS "Application SW
Engineering" supporting intelligent knowledge management and
search reasoning
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The National Competency Standards (NCS) is a standard that allows korea to efficiently
organize the training of national talents by systematically classifying the knowledge, skills, and attitudes
necessary for the job of industry groups. Ontology is a discipline that allows the abstract information in
the human concept to be expressed in a form that enables computing to be done. There is a need to
formalize the knowledge management by converting the NCS system currently stored in the simple DB
into an ontology. This study design and implement NCS ontology for the task of "Application SW
Engineering” among vast NCS jobs, enabling intelligent knowledge management and inference search of
the job. In addition, it provides consistency with the formalization specification of the learning contents
structure of the competency unit elements of the job, and provides the basis for extension to the whole
NCS job ontology.
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[Fig. 1] NCS Jobs Learning System by Ability Units
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[Fig. 2] Class diagram for NCS ontology
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<Table 1> NCS ontology class description

Primitive
Primitive
Primitive
Defined
Defined
Defined
Defined
Defined

{duties}

{Plevels}

{Meduim}

{Subdivision}

{Elements}

{units}

{Major}

{Small}

NCSbase Collection of NCS duties
Competency_units Super class of NCS competency units ( Performance criteria, etc)
Values_NCS Super class of performance level, etc
Major_Cat NCS duties belonging to major category
Medium_Cat NCS duties belonging to meduim category
Small_Cat NCS duties belonging to small category
Subdivison NCS duties belonging to subdivision category
Competency_list Lists of NCS Comptency unit elements
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[Fig. 3] NCS ontology for “Information & Communication” Division classes
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<Table 2> NCS ontology object property

hasBigClass
hasLargeClass
hasMediumClass

HasSmallClass

Describe relationships among
Describe relationships among

category”

hasMicroClass N
category

hasAbilityUnitElement "Competency list category”

Elements”

Describe relationships among "NCS-based” members belonging to "Major category”
Describe relationships among "NCS-based” members belonging to "Medium category”
"NCS-based” members belonging to "Small category”
"NCS-based” members belonging to "Subdivision

Describe relationships among “NCS-based” members belonging to "Competency_list

Describe relationships among "Competency Unit Elements” members belonging to

hangrformanoe Describe ”relatlonshlps among “P_Criterias”™ members belonging to  "Competency Unit Competency_units P Griterias
Criteria Elements i ] ; ; ] ]

hasKnowledge E;s;g:;es ”relatlonshlps among “Knowledges” members belonging to "Competency Unit Competency_units Knowiedges
hasTechnic Eleesrg(rel:?s lrelatlonshlps among “Skills™ members belonging to  "Competency Unit Competency_Units Skills
hasAtiitude Describe relationships among “Attitudes” members belonging to  "Competency Unit Competency_units Atitudes

NCSbase NCSbase

NCSbase NCSbase
NCSbase NCSbase
NCSbase NCSbase
NCSbase NCSbase
NCSbase Competency_units
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[Fig. 4] NCS competency units and learning systems
built on the NCS ontology
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[Fig. 5] NCS ontology detailed learning schema
designed for NCS  "Application SW
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