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As technology has developed and cost for data processing has reduced, big data market has grown bigger. Developed countries
such as the United States have constantly invested in big data industry and achieved some remarkable results like improving
advertisement effects and getting patents for customer service. Every company aims to achieve long-term survival and profit
maximization, but it needs to establish a good strategy, considering current industrial conditions so that it can accomplish its
goal in big data industry. However, since domestic big data industry is at its initial stage, local companies lack systematic method
to establish competitive strategy. Therefore, this research aims to help local companies diagnose their big data capabilities through
a reference model and big data capability assessment system. Big data reference model consists of five maturity levels such
as Ad hoc, Repeatable, Defined, Managed and Optimizing and five key dimensions such as Organization, Resources, Infrastructure,
People, and Analytics. Big data assessment system is planned based on the reference model’s key factors. In the Organization
area, there are 4 key diagnosis factors, big data leadership, big data strategy, analytical culture and data governance. In Resource
area, there are 3 factors, data management, data integrity and data security/privacy. In Infrastructure area, there are 2 factors,
big data platform and data management technology. In People area, there are 3 factors, training, big data skills and business-IT
alignment. In Analytics area, there are 2 factors, data analysis and data visualization. These reference model and assessment

system would be a useful guideline for local companies.
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<Table 1> Worldwide Big Data Technology and Services
Revenue by Segment, 2010~2015
(Millions of U.S. Dollars)

Segment  [2010(2011 (2012|2013 |2014|2015|CAGR
Global | 495 | 665 | 803 | 1,032 | 1,270 | 1,657 [27.3%
Servers
KOR | 06 | 08 | 09 | 1.1 | 1.5 | 2.0 [27.6%
Global | 318 | 560 | 1,224 | 1,968 | 2,719 | 3,479 |61.4%
Storage
KOR | 38 | 6.8 | 12.5 | 189 | 24.0 | 29.0 |50.0%
Net- |Global| 106 | 146 | 242 | 368 | 485 | 620 |42.4%
working | KOR | 39 | 46 | 7.1 | 9.8 | 122 | 144 [253%
Global | 1,062 | 1,415 | 1,851 | 2,476 | 3,376 | 4,625 |34.2%
Software
KOR | 16.9 | 20.4 | 29.1 | 37.8 | 473 | 65.6 |22.9%
Sei Global | 1,236 | 1,979 | 2,721 | 3,883 | 5,099 | 6,538 |39.5%
TV1
VIS TROR | 428 | 462 | 697 | 957 | 1232 ] 1522 [23.6%
Totl Global | 3,217 | 4,766 | 6,841 | 9,727 |12,949|16,919|39.4%
%% TKOR | 68.0 | 788 | 1193 | 163.3 | 2082 | 2632 |25.1%
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Step 1

*Framework development

- Maturity models

- Capability models

- Big Data frameworks
*Defining maturity levels
*Defining key dimensions

Literature Review ]

Step 2 \

Maturity Levels & Key
Dimensions Development

Step 3

Key Factors *Making reference model frames
Development *Key Factors development

Step 4 \

Big Data Reference
Model Development

Step 5
Big Data Assessment
System Development

(proto-type)

’ } *Planning the system by MS Excel
*Scoring

<Figure 2> The Research Processes
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* TDWI’s Big Data Maturity Model[15]

* BSM’s Maturity Model[8]

* IDC’s Cloud Maturity Model[22]

* CMM[36]

* CMMI ver. 1.3[38]

* CPM Maturity Model[11]

* ANDS’s DM Framework[4]

* Oracle’s IM Reference Architecture[42]

* HP’s BI Maturity Model[20]

* DAM-MM[13]

* EBI-MM[39]

* Gartner’s Business Analytics Framework[40]
* Gartner’s EIM-MM[14]

* Meta-Architecture Maturity Model[49]

* SAUG’s BI Maturity Model[16]

* Redwing Consulting[43]

* Markus Sprenger’s Big Data Maturity Model[37]
* Andrew McAfee and Erik Brynjolfsson[3]
* Wayne Eckerson[48§]

* Tony Shan[47]

* ECM Maturity Model[2]

* Radcliffe’s Big Data Maturity Model[26]
* CBIG consulting[10]
* Big-CATI[6]
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Big Data Capability Framework

Infrastructure

* Big Data Platform
* Data Management
Technology

‘
éoo
<
* Data Management
* Data Integrity
+ Data Security &
Privacy

* Training

* Big Data Skills
* Business-IT
Alignment

X

Leadership
* Big Data Strategy
* Analytical Culture
* Big Data Governance

g
&
~
S ° BigData
4
£o
()

* Data Analysis
« Data Visualization

5
Dimensions

O\

N

i1

[ Ad Hoc ] ‘ Repeatable J [ Defined J ( Managed J Optimizing

Big Data Maturity
<Figure 3> Big Data Maturity Capability Framework

{Table 2> Key Factors by Dimension in a Model

59

Dimensions Key Factors Detail
* Big Data Leadership * Big Data recognition, Need for Big Data, Funding, Leadership
* Big Data Strat * Big Data strat Vision, KPI
Organization ig jaa rategy ig Data strategy, 1s1(?n', ' .
* Analytical Culture * Data & Fact-based Decision making, Cooperation
* Big Data Governance * Data Policy, Data sharing, Standards, Best practice etc.
» Data Sources, Data Quality, Information management, Data integration,
* Data Management .
i Data life cycle management
Resource * Data Integrity o
. . * Reliability
* Data Security & Privacy .
* Data Security, Data re-use etc.
. * Platform, Big Data Center, In-depth understanding for architecture,
* Big Data Platform . )
Infrastructure Unified architecture
* Data Management Technology . . . . .
* Valid solution, Big Data technology, Paradigm shift etc.
. * Understanding for Data, Data scientist, Information delivery,
* Training .
. . Work shop & Education
People * Big Data Skills . . -
. . « Skill sets for Hadoop/NoSQL DB, System implemental ability
* Business-IT Alignment . . . .
* Changing recognition, Information & value sharing etc.
Analvii * Data Analysis » Mixing Analytics team, Need for analysis, Data gathering, Predictive analytics
nalytics

*» Data Visualization * Reporting, Spread Patterns and template etc.
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{Table 3> Summary of Key Factors by Maturity Level and Key Dimensions
Dimensions Ad Hoc Repeatable Defined Managed Optimizing
* Senior management’s | * Limited Executive * Enforcing IT’s role * Performing KPI * Standards and
IT needs change sponsor’s role change * Proper Metabase procedures support to
Organization |+ Fact-based * Internal/external * Transparency and standards etc. internal
decision-making etc. cooperation etc. consistency in decision * Metrics-based process
making etc. etc.
* Knowledge about data |+ Resource policy and |+ Company standard * Data sharing under * Data sharing under
management collecting big data naming and storage strong data governance| strong data governance
Resource * Formal inventory etc. |e Statics documentation | management * Contribution level of in entire
etc. * Limited data sharing metadata etc. * Data life cycle
etc. management etc.
* Local architecture * Introduction of big data|* Developing strategic |+ Big data center * Developing coherent
leadership technology such as applications * Leading edge analytic infrastructure
Infrastructure | * No BI capability center| Hadoop * Standard architecture technology * Using technology to
etc. * Valid and verified training etc. * Calculating risk of shift paradigm etc.
solution etc. competitive power etc.
* Knowledge about big |+ People training * Big data system * Developing strategy * Developing strategy
data * Understanding big data| management ability between IT and between IT and
People * Big data recognition technology etc. * data scientist training | business business
etc. * Data sharing etc. * Information
management design
* Recognition possible | Trying analysis within | » Developing strategy * Visualization * Implementing data art
. analysis range etc. certain area between IT and applications * Strategic insight and
Analytics . . . . . o,
* Using existing business * Predictive analytics etc.| value recognition etc.
predictive analytics etc. | * Basic visualization etc.
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Dimensions (5 pes.) Key Factors (14 pcs.) Items(50 pes.) Method

Big Data Recognition
Need for Big Data

|

Big Data Leadershi

Big Data Strategy N

Funding Support
Big Data Vision

Organization
Resource

Analytical Culture

Big Data Governance

Data M:

Strategic Planning

Fact-based Decision Making

‘ Data Security & Privacy
Big Data Platform
People Education
:
— Big Data Knowledge
Skill Sets
Big Data Skills
. Business-IT Alignment
Data Analysis

<Figure 4> Survey ltems Design
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