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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. Current implemented solutions are mainly based on relational database that are no longer
adapted to these data volume. NoSQL solutions allow us to consider new approaches for data
warehousing, especially from the multidimensional data management point of view. In this paper, we
develop and propose the integrated design methodology based on MongoDB for big data applications.
The proposed methodology is more scalable than the existing methodology, so it is easy to handle
big data.
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Table 1. Five strategic questions

Q1. Waht is the application going to do?
Q2. “As is” or “to be”?
Q3. Is analytics a requirement?

Q4. Who is the audience?

Q5. Flexibility or simplicity?

OLTP
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| System #'s
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oLTP OLAP

Fig. 2. Condition of Choosing a Data Model
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Table 2. Concept Template for OLTP

Who What When Where Why How
Org. Survey
Survey
Compl
Survey Complet e
Industry ) eted
Category ion Surve
Date v
Survey Survey
Respondent Section
Survey
Question

zzre] dEel tigk o= the Table 33} 2t

Table 3. Definitions for each of these concepts for OLTP

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

Completed Survey

The general sector in which an

Industn R
Y organization operates.

The company or government

Organization
¢ agency that needs the survey.

A questions designed to be
completed by an single for
improvement.

Survey

Survey Category Category of Survey.

Survey Completion The date that an individual filled
Date in the survey.

The inquiry an organization uses

Survey Question to seek feedback.

The respondent who completes

Survey Respondent
v e the survey.

A logical grouping within the

Survey Section
survey.

Industry Survey Category Survey Respondent

Organization

Survey Completed Survey

Survey Section

Survey Question

Fig. 3. Relationship of concepts
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Table 4. Properties Template for OLTP

Organizat Survey Survey . Survey
Indust : : ii leted
ndustry ion Survey Category Section Survey Question Respondent Completed Survey
Name Id_name Srg_nam Sc_name Ss_nam Sqg_l_name Sr_name
Ss_desc Sq_description, Com p_S_Free_Text,
Text fintion Poss_An_valeue, Comp_S_Fiexed_answ
P Poss_An_discription er
Org_First
Date S date Comp_S_date
Code SIC_cod S-cod Sc_code
e e
DUN
Number Ogr_bU Sg_num
S_num
Identifier Sr_id
Indicator Sq_singular_Respon_indic
ator
Table 5. Properties Characteristics Template for OLTP
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 for | programming Char 50
the SIC code. services
The Standard Industry Classification (SIC) is a system for classifying | 62010 [Computer
SIC_code industries by a four—digit code. it is used by government agencies | programming Char 6
to classify industry areas. services]
Th t dtod ibe th t |
Org_name e common term used to describe the company or government | Google Char 50
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 D.UIT] & Brgdstrget(D&B) provides a DUNS Nymper, a unique nine 103456789 Char 9
digit identification number, for each organization.
S_code The unigue and required short term referring to a survey. AO01-A Char 6
Sc_name The common term used to describe the driver for the survey. Consumer Char 50
Feedback
Sc_code The unigue and required short. term.to describe the driver for the | AA Char 5
survey such as employee satisfaction. BB
Ss_name The common term used to describe the logical grouping within General Char 50
the survey.
Contains those
Ss_description Thg dptaﬂed t.ext explaining the logical grouping within the survey. gzi;ﬁ:; to Char 255
This is not displayed on the survey form. .
overall using
experience.
) ) What about th
What the survey respondent sees on the form. That is, the question at abou e
Sag_l_name that aopears overall user Char 255
PP ) interface?
This question lets
Sq_description An explanation or background on the question, which is not displayed | the respondent Char 255
on the survey form. rate user
interface.
Certain questions have a fixed response such as the Gender question Male
Poss_An_valeue for “Male” or “Female” or the “From 1 to 5. This field stores all Char 50
; ) Female
of the possible fixed responses.
Poss_An_discription This field stores the meaning for each of the Possible Answer Values. means poor Char 100
3 means Average
A ired b igned t h tion. Thi ber i i 1
Sq_num .re.quwe number assigned to each question. This number is unique Integer 3
within a survey. 2
ingular_Ri indi ) Y
itqo_rsmgu ar-nespon-indic Some questions allow for more than one response. N Boolean
. JunHo Lee
Sr_name The name the survey respondent writes on the completed survey. Char 100
KyungSoo Joo
Sr_id A unique and required value for each survey respondent. 000001 Integer 6
Comp_S_Free_Text Qaptures the responses to those questions that do not require a | management of Char 255
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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Table 6. Collection History Template for the Case for OLTP

Table 7. Grain Matrix

Type 0 Type 1 Type 2 Type 3 Sales Status
Organization [4 Product 1,2, 3
SurveyCreation v Term 1
Survey v sell-area 2
Completed Survey v Promotion 3
Survey Question v
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Product ~ [ ACustomer
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Table 8. Properties Template for OLAP

Product Term Customer Payment Seller
Name p_name, org_name u_name s_name
Text p_type, p_category local, gender, house | pay_source s_local
Code p_code t_code c_code pay_code s_code
Date month, day, year
Quater quater
Number age fees, cost_percent

Table 9. Properties Characteristics Template for OLAP
Property Definition Sample Format Length
Value

p_name production name. PC char 100
org_name supply company name. SCH univ. char 100
u_name customer name. Junho Lee char 30
s_name seller name. Kildong Hong char 30
p_type product specification. AP_0001 char 50
p_category product category. 0001A char 50
local customer's purchase area. Asan char 100
gender customer’s gender. M or F char 1
house type of the customer's house. APT char 100
pay_source payment method. Card or Cash char 20
s_local sales area of the product. Asan char 100
p_code product code. Product0001 char 50
c_code customer code. C0001 char 50
t_code term code. A2017M4 char 50
pay_code billing code. P_0001 char 50
s_code seller code A0001 char 50
month sales period (month). 10 integer 2
day sales period (day). 5 integer 2
year fiscal year. 2017 integer 4
quater sales period (quarter). 1 integer 2
age customer’s age. 45 integer 10
fees commission rate. 3.5 float 20
cost_percent payment rate. 90 float 20

Al WA, vl WA GA= CDM A

He AR vlol REg F9lshs W]

052 284 2] 3 HA 9AZ LDM gA A U2
=24 dolg R B 2 27|viE WAt WA E S
2E} ~7|n}= Fig. 83 7t}
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p_name
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quater
month
day

L 83 7]
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Customer

ProductSale

p_type
org_name

Payment

cost_percent

PK,FK | p_code
PKFK |t code

PK | c_cox

PK.FK | c_code
PK.FK | s_code
PKFK | pay_code
sales
sales_account

sales_profit

Saller

PK | s_code
s_name
s_local

Fig. 8. Physical Star Schema
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Table 10. Collection History Template for OLAP

Table 14. Survey Question Collection

Type 0 Type 1 Type 2 Type 3
Term ©
Product [©)
Customer ©
Payment ©
Seller ©
Sales ©

A A BAE 8 (ndexing) 3} AFd(Sharding)o] e 9181
& =23 ol Bde 7|29} A7) E 1 2 ¥ A (Unique
Index)2 H&5l= Aolth AFE-S Aeldo] F+ 7l o]AL_/] HBo=
T S bl =, A 7 23 o] vt

ol WA S B0 L AR B sl male] Sk

2 Bl HESG

A AR Bl AAIE dleolE 2ae Bl MongoDB o]
B Jojsks-s AdAE Aolsi),

3.3 MongoDB Collection
3.1, 3.24] Fig.5, 8¢ PDM<S %3l & 9]® MongoDB Z#EA
2 o} Table 11, 12, 13, 14, 15, 16, 17, 18, 19, 203} 2t}

Table 11. Organization Collection
Organization:
{
Org_DUNS_num : “123456789”,
Industry : [
{
SIC_code : “000013”,
id_name : “Elementary School” ,
SIC_code : “000014”,
id_name : “Middle School”
1
Org_name : “Seoul Middle School”,
Org_First_S_date : ISODate(“2017-08-01")
}

Table 12. 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 13. SurveyCreation Collection

SurveyCreation:

{
Org_DUNS_num : “123456789”,
S_Code : “A001-A”,

Survey Question:

{
Sg_num : “17,
S_code : “A001-A",
Sg_l_name : “What about the overall user interface?”,
Sq_Description : “This question lets the respondent rate user
interface.”,
Sqg_Singular_Respons_Indicator : “Y”
}

Table 15. Completed Survey Collection

Completed Survey:

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

}

Table 16. Product Collection

Product:
{

p_code : “Product0001”,

p_category : “00001A”,

p_name : “PC”,

p_type : “APC_0001",

org_name : “Soonchunhyung Univercity”
}

Table 17. Period Collection

Period:

{
t_code : “A2017M4”,
year : “20177,
month : “107,
day : “307,
quater @ “1”

}

Table 18. Customer Collection

Customer:

{
c_code : “C00017,
local : “Asan”,
gender @ “M”,
age ' “357,
home : “APT”

}

Table 19. Seller Collection

Seller:

{
s_code : “S00017,
s_name : “Kildong Hong”,
s_local : “Asan”

)

Table 20. Payment Collection

Payment:

{
pay_code : “P_0001",
pay_source : “Card”,
fees : “3.57,

cost_percent : “90”
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V. Conclusions
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