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Abstract

The recent sudden increase of big data has characteristics such as continuous generation of data,

large amount, and unstructured format. The existing relational database technologies are inadequate

to handle such big data due to the limited processing speed and the significant storage expansion

cost. Thus, big data processing technologies, which are normally based on distributed file systems,

distributed database management, and parallel

processing technologies,

have arisen as a core

technology to implement big data repositories. In this paper, we propose a design methodology for

large-scale database based on MongoDB by extending the information engineering methodology based

on E-R data model.
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Table 1. Special Feature of MongoDB

1. JSON type data storage structure is provided.
2. Sharding / Replica function provid.
3. MapReduce function provid.

4. CRUD(Create, Read, Update,
transaction processing is possible.

5. Based on Memory Mapping technology, it provides excellent
performance for Big Data processing.
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Table 2. Term differences between MongoDB and
Relational Database
MongoDB RDB
Collection Table
BSON Field Column
BSON Document Row
Embedded & Linking Relation Ship

I1l. Development Data Modeling
Methodology for MongoDB and is

Application
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Step 1
Identify and define the concepts

Step 2
Capture the relationships

Step 3
Determine the most useful form

Step 4
Review and confirm

Fig. 2. Flowchart of CDM
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Table 3. Concept Template

Who What When Where Why How
Organization Survey
Survey Compl
Survey Comple
Industry . eted
Category tion Survey
Date
Survey Survey
Respondent Section
Survey
Question

Table 4. Definitions for each of these concepts

One filled in survey that
contains a collection of
opinions from a survey
respondent in reaction to
service.

The general sector in which
an organization operates.
The company or government
agency that needs the survey.
A questions designed to be
completed by an single for
improvement.

Category of Survey.

The date that an individual
filled in the survey.

The inquiry an organization
uses to seek feedback.

The respondent who
completes the survey.

A logical grouping within the
survey.

Completed Survey

Industry

Organization

Survey

Survey Category
Survey Completion
Date

Survey Question

Survey Respondent

Survey Section

Industry Survey Category Survey Respondent

Organization —————  Survey

Completed Survey

Survey Section

Survey Question

Fig. 3. Relationship of concepts
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Step 1
Fill in the CDM

Step 2

Normalize and abstract(Relational Only)

Step 3
Determine the most useful form

Step 4
Review and confirm

Fig. 5. Flowchart of LDM
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Table 5. Properties Template

Organizat Survey Survey ) Survey
Industry ion Survey Category Section Survey Question Respondent Completed Survey
Name Id_name Srg,nam Sc_name is,nam Sqg_l_name Sr_name
Ss_desc Sg_description, Comp_S_Free_Text,
Text " Eon Poss_An_valeue, Comp_S_Fiexed_answ
P Poss_An_discription er
Org_First
D
ate 'S date Comp_S_date
Code SIC_cod S-cod Sc_code
e e
Number Ogr_DUN Sg_num
S_num
Identifier Sr_id
Indicator Sq_singular_Respon_indic
ator
Table 6. Properties Characteristics Template
Propert Definition Sample Format Length
perty Value ¢
The common term used to describe the general sector an Computer
Id_name organization operations within. This is the standard description programming Char 50
for the SIC code. services
The Standard Industry Classification (SIC) is a system for 62010 [Computer
SIC_code classifying industries by a four—digit code. it is used by programming Char 6
government agencies to classify industry areas. services]
The common term used to describe the company or Google
Org_name Char 50
government agency that needs the survey. Naver
Org_First_S_date The date when the organization first started using survey. sep—08-2015 Date
Ogr_DUNS_num Dun &. Brgdstrggt(D&B) provides a DUNS Number,.a unique 123456789 Char 9
nine digit identification number, for each organization.
S_code The unique and required short term referring to a survey. A001-A Char 6
Sc_name The common term used to describe the driver for the survey. Consumer Char 50
Feedback
Sc_code The unique and required short term to‘ describe the driver for AA Char >
the survey such as employee satisfaction. BB
Ss._name The.common term used to describe the logical grouping General Char 50
within the survey.
Contains those
. - . . L questions
Ss_description The detaﬂgd vtext explammg the logical grouping within the pertaining to Char 255
survey. This is not displayed on the survey form. )
overall using
experience.
What the survey respondent sees on the form. That is, the What about the
Sg_l_name Lestion that appears overall user Char 255
d PP ) interface?
This question lets
Sq_description Ah explanation or background on the question, which is not the respondent Char 255
displayed on the survey form. rate user
interface.
Certain questions have a fixed response such as the Gender Male
Poss_An_valeue question for “Male” or “Female” or the “From 1 to 5. This Char 50
h ) ) Female
field stores all of the possible fixed responses.
Poss_An_discription This field stores the meaning for each of the Possible Answer | 1 means poor Char 100
Values. 3 means Average
A required number assigned to each question. This number is 1
Sg_num . e Integer 3
unigue within a survey. 2
ifo_rsmguIar_Respon_lnd\c Some questions allow for more than one response. I‘ Boolean
Sr_name The name the survey respondent writes on the completed JunHo Lee Char 100
survey. KyungSoo Joo
Sr_id A unigue and required value for each survey respondent. 000001 Integer 6
Comp_S_Free_Text Captures the responses to those questions that do not require | management of Char 255
a fixed response. students
Comp_S_Fiexed_answer Captures the responses to those questions that require a fixed | Male Char 100
response. Female
Comp_S_date The date the survey respondent completed the survey. Sep—-09-2017 Date
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Step 1
Embed or reference

Step 2
Accommodate history

Step 3
Index and shard

Step 4
Review and confirm

Step 5
Implement

Fig. 7. Flowchart of PDM
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Table 7. Collection History Template for the Case

Type 0 Type 1 Type 2 Type 3
Organization v
SurveyCreation v
Survey v
Completed Survey v
Survey Question v
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3.4 MongoDB Collection
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Table 8. Organization Collection

Organization:
{
Org_DUNS_num : “123456789”,
Industry : [
{
SIC_code : “000013”,
id_name : “Elementary School”
SIC_code : “000014”,
id_name : “Middle School”
1h
Org_name : “Seoul Middle School”,
Org_First_S_date : ISODate(“2017-08-01")
}

Table 9. Survey Collection

Survey:
{

S_code: “A001-A”,

S_typeCode : “AA”,

S_categoryCode : “CF”,

S_categoryName @ “Consumer Feedback”,

S_sectionName : “Program Experience”,

S_sectionDescription : “Contains those questions pertaining
to overall using experience.”

}

Table 10. SurveyCreation Collection

SurveyCreation:

{
Org_DUNS_num : 123456789,
S_Code : “A001-A",
}
Table 11. Survey Question Collection

Survey Question:

{
Sa_num : “17,
S_code : “A001-A",
Sa_l_name : “What about the overall user interface?”,
Sqg_Description : “This question lets the respondent rate user
interface.”,
Sq_Singular_Respons_Indicator : “Y”
}

Table 12. Completed Survey Collection

Completed Survey:

{
S_code : “A001-A",
Sr_id : “123456”,
Comp_S_date : ISODate(“2017-09-05"),
sRespondentFirstName : “JunHo”,
sRespondentLastName : “Lee”

V. Conclusions
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