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Abstract: Open knowledge platform can provide a purified knowledge base. Thus, we build a platform for several 
application areas in a cloud computing that supports APIs for various data based on a knowledge utilization model. The goal 
of this platform is to maximize the utilization of the knowledge base. In order to achieve this goal, we designed the structure 
of this platform as an open knowledge platform. The targets of the design are to maximize the utilization of data linkage, to 
expand it to national common knowledge and to increase its usability by providing services with knowledge graphs. In order 
to design the platform we identified users, information sources, and infrastructures. In the process, we found it is crucial to 

specify roles and services to the users of the platform. The requirements are induced from a utilization model and scenario 
of the service based on the knowledge graph. With the service scenario, stakeholders of the platform started narrow down 
function modules needed to support the service. One of the modules is a national common knowledge in the knowledge base, 
which provide essential connected knowledge to support solving regional problems of government such as earthquake, 
flooding. To increase the usability of data scattered by departments and agencies, data linkage, and knowledge between 
fragmented data sets is included in this platform.  Subsequently, we designed modules to support the effective utilization of 
this knowledge information. Also, we found that a cloud infrastructure instead of in-house hardware and software could 
provide flexible and compatible services for the platform. Moreover, the cloud system has advantages on big data analysis 
and distributed system interconnection. Utilization model and scenario-based process modeling provide a systematic 

approach to design an open knowledge platform that supports many required components enabling interoperability, 
compatibility, and connectivity among other knowledge bases.. 
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1. Introduction 
Korea has secured the world's highest level of public data openness by ranking first in the world in the 

OECD Public Data Opening Index recently, but the actual use and value creation of data is insufficient. And, 

due to social and environmental changes such as climate change, urbanization, industrialization, and population 

density increase, large-scale disasters frequently occur in which various risk factors are interconnected. Thus 

needs are increasing to use these open data of the government to confront and prepare for the disasters. Due to 

the large-scale, diversification, and complexity of disasters and disasters, national resources have increased 

interest in disaster disasters, and as a countermeasure for pre-existing national safety, various disaster-related 

organizations have been established and related systems have been established. However, in order to increase 

the usability of data scattered by departments and agencies, data linkage and knowledge between fragmented 

data sets is required, and a knowledge data platform is required for effective utilization of this knowledge 
information. In Korea, there has been continuous R & D investment in linked data, but it is limited to specific 

fields and fails to produce visible results. On the other hand, major companies that provide intelligent services 

such as Google, Apple, and IBM are building intelligent data in the form of knowledge graphs[1]. They are 

built as knowledge graphs based on encyclopedia data such as Wikipedia, and provided in a format that can be 

reused in various domains [2-4]. In this paper, we discuss the design method of an open knowledge platform 

that can utilize knowledge data that connects various data to support data-based decision-making for solving 

community problems, and detailed functional elements that the platform must support. Proposed platform 

supports application programs, and refers to an ecosystem in which multiple groups of users, customers, and 

partners participate, and each group reasonably exchanges values. 

 

2. Materials and Methods 
In order to design a platform to enable users to utilize required functions on this platform, we need to 

identify users and applications. The users and applications could specify services and functions they use. The 

services and functions could designate or in favor of internal structure and underlying infrastructure of the 

platform. Based on users and application analysis, we defined technology architecture for the platform. There 

are many knowledge bases which provide structured information. Main sources of the information are derived 

from Wikipedia, WordNet and Geonames[5]. YAGO enriched knowledge from Wikipedia info box for entity, 

WordNet for word and Geonames for location information[6]. In addition to the triple information(subject, 
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predicate and object), there are time, location and context information in YAGO[7].Korean DBpedia was built 

from English DBpedia in which the triples are extracted from English Wikipedia[8]. The subject-object-relation 

triples are a basis of the knowledge base or Linked Open Data (LOD). In case where there are no identifiers, the 

subjects and objects need to be identified to make relations between them. Entity recognition and 

disambiguation technologies could be applied in this step. After the entity recognition, we need to connect these 

entities with proper relation defined in ontology[9-11]. The relations on the ontology need to be fine tuned to 
each application and problem domain[12, 13].   

 

The steps to design the open platform are as follows: 

1. Define users and applications 

2. Define a technology architecture of the system 

3. Design of utilization model and service scenario of the knowledge base 

4. Identify modules and functions to support the service 

5. Identify information sources and data processing plans to construct a knowledge base using data 

interconnection 

6. Define components of the infrastructure of the platform considering HW, SW, networking, Storage, 

security 

 
2.1 A technology architecture for Data Driven Solutions (DDS) system 

To develop a data driven solution system, we need to setup a technology architecture which will guide 

overall steps for each modules of the system.  

Figure 1 shows technology architecture for DDS system. The first technology involved in this platform is 

data interconnection and standardization to collect data from various information sources. The following step is 

the data processing and construction technology to process the collected data which include data cleansing, 

mapping and transformation. One unique application of this platform is real-time data utilization based on 

Named Data Networking(NDN) for Internet of Things(IoT) generated data contents. Connected data and real-

time data are merged into a knowledge graph in which each data is identified as a subject or object with a 

relation.  The relations are predefined for this domain as ontology. This knowledge graph could be the basis 

data for the social problem solving module. Data visualization, searching, navigation are the major services of 
this module. 

    

 
Figure 1 Technology architecture for DDS 

3. Results and Discussion 

3.1 Knowledge graph utilization models and scenario 

In order to identify and get concrete concept of functions and modules for the knowledge platform we 

developed a utilization model and scenario of the platform as shown in Figure 2.  

 

3.1.1 Knowledge graph utilization model 
Location datasets(map, real-estate) plays major role in this model. Other datasets(hospital, shelter, 

ground, trade-info) are connected to the major datasets using appropriate relations like locate_at, live_in, 

build_on. And a region specific datasets which are collected from a smart city including smart street lamp, real-

time traffic information is connected to a map dataset. 
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Figure 2 Knowledge graph utilization model and scenario 

 

3.1.2  Service scenario and information interconnection 

 

Table 1 Utilizing interconnected information in a knowledge graph for each scenarios 

Scenario 
dataset 

involved 
details of information interconnection comment 

Estimation of damage to 

buildings based on 

actual transaction price 

when a magnitude 5.4 

earthquake occurs 

building, real 

trade 

transaction  

location-> building(year, material, 

seismic design) -> real trade 

information(date, price) 

2 datasets 

Find a three-story 

earthquake-prone 

wooden house built in a 

wetland with a large 

elderly population. 

building, 

population, 

ground 

population(age, number) -> 

building(wooden/concrete) -> 

ground(wetland) 

3 datasets 

Find hospitals which 

have more than 100 beds 

within 20 minutes by car 

using real-time traffic 

information? 

hospital, 

real-time traffic 

information 

Hospital(# of beds) -> real-time 

traffic(road traffic) 

2 datasets(include 

IoT real-time 

information) 

 

With this scenario, we could confirm the usefulness of interconnected information represented in a 

knowledge graph and checked core knowledge as we call ‘national common knowledge’ as shown in Figure 

3(based on LOD data hub(lod.datahub.kr)).   

 
3.2  A national common knowledge 

Components of the national common knowledge are interlinked with widely used knowledge bases such 

as DBpedia, Freebase. The schema used in the national base data and national common knowledge should be 

compatible with other knowledge bases. Thus the schema should be compatible with schema.org. In addition to 

the ‘Address’, ‘Postal code’ information in the national base data, ‘Building’, ‘Census’, ‘Traffic’ information 

need to be included to the national common knowledge. Furthermore, some domain specific data such as ‘safety 

shelter’, ‘safety facilities’ data to support solving social problems should be included as shown in the diagram. 
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Figure 3 A structure of national common knowledge 

 

3.3 A design of the knowledge platform 
Information sources such as government data platform, regional public data are interconnected to the 

platform. The collected data from the information sources need to be refined with a standard. The refined data is 

checked for similar existing data for possible interconnection. A connection is made between the two data items 

if they refer to the same object. We could identify the objects with named entity recognition module. The 

connection could have relations such as ‘same-as’, ‘kind-of’, ‘belongs-to’[12, 13]. Dictionary is constructed for 

the platform to assist standardization, cleansing and named entity recognition. Components like named entity 

recognition, ontology, dictionary are included as a part of data construction and linked open data, graph 

searching, and block-chain technology are included as knowledge processing steps as shown in Figure 4. This 

figure depicts all the platform modules to support functions of the DDS system as a result. 

 

 
Figure 4 An open knowledge platform components 

 

4. Conclusion 

In this paper, we discuss the design method of an open knowledge platform that can utilize knowledge 

data that connects various data to support data-based decision-making for solving community problems, and 

detailed functional elements that the platform must support. In order to design the platform we identified users, 

information sources and infrastructures. A utilization model and scenario are defined to induce services and 

modules which users the knowledge graph. There are many function modules to support the service. One of the 

modules is a national common knowledge in the knowledge base, which provide essential connected knowledge 

to support solving regional problems of government such as earthquake, flooding.To increase the usability of 

data scattered by departments and agencies, data linkage and knowledge between fragmented data sets is 
included in this platform.  Subsequently we designed modules to support effective utilization of this knowledge 

information. Also, we found that a cloud infrastructure instead of in-house hardware and software could provide 

flexible and compatible services for the platform. Moreover, the cloud system has advantages on big data 

analysis and distributed system interconnection. Utilization model and scenario based service process modeling 
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provide a systematic approach to design an open knowledge platform which supports many required 

components enabling interoperability, compatibility, and connectivity among other knowledge bases.  
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